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-TMfcJUMttTfUl (cytotoxic T cell; cytotoxic lymphocyte; CT 

HLTKfii®fttt«-r5o &*o\ s^^-r^iBiftiiowa&ifi^rs (ft®* 

(Sdffi) • r B io SciencefflB^T^'J- [fcg] j , ^ ±tt% p.14-17^ 
1995) o 

Bmm&^tm^mmtJi}f(Dmmm^mm (antigen-presenting cells: APC) 

ttm&tt (mho ctt6**Ttt«a^-r*. T«i, mm^mmizx^m 

^SftfcSEflOXlfcIg£ N *0«BliaiKMfc:*rSTaBBas§f*:. (TcR) £CD3Jn 
*fc®ttdf* (TcR/CD3££#) *ai;TB«-racfcT?|BIB©Sttfl3 (MS© 

*6L&<ft3^l&£#!l8 (unresponsiveness) D->jfr^ (clonal ane 

rgy) fcoptfixSttJBfc:»S5 0 TTO^tS^b^njjtii^^^ TiUDflg* d->c 
Ms mm* Sfcaicfct-f >*-d^*>-2 (IL-2) ©g3#ai> (*-r-*U 
>; autocrine) *n->jM^tt«TmL-2#M;Rifl^0. 

tML<&2<Di'>?i-)],&&%t.*Z c :©»20W;H4D7r-fUU-f h 
U— (BJJW»^^±;b ; costimulatory signal) fcDftffts,, 

TfflJStt* T«IIISaiIi±©TcR/CD3tt£<*fc tt»J©#^£tf UT^^^tt± 
©JHCfcttai©a*fcffiSfMi (1UBH&*) £*&;:©* 2 ©s^*;i, 

*5tVt SMmMzfcmtZo ZV>m2<Di,7i-)) / {z&y)MM(D?±i>- (fin 
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TifcSCD28 (8!l« : Tp44, T44, Xfcfc9.3tfi/I) htfURtt^HIB (v^D7 7-^ 

«M*H«sfc£) TiBjarsjRBiaM^-cftscDso (ai« :B7-k B7, bb 

1, £fcfci:B7/BBl) SOT t < lniiil^«tt©«^®^T*fe 3CD86 (J?iJ£ : 
B7-2£fcfc*B70) fc©H©41£fMJ (SP*k *ft6©a*B©«***Lfcieitt|B 

3&*ftSfc%*e>ilT^SCTLA-4 (Cytolytic T lymphocyte associated antige 
n4) fc»CD80(B7-l)aVCD86(B7-2)i:orao«S^ffl (gp*,, *n<b©#^Hg© 
' H^*^ L fc«MSIH&* ) 4» «5«e«:«l*JS o T ^ S c #$fftto ic m <e, a» t $ 
ttT£TV>5„ IP*k CO^ 2 O ^ t)KDfiIt i § TttOrStibOSilit 
tt, 'J>fc<fc*CD28fcO)80/CD86fc©B©*§£flsffl, ^M«t^#A 
£tt£CTLA-4©&5i©i£^ #V£CTM-4fcCD80/CD86fc©H©fflSflsflJ#S££ 

CD28tt* c:©T|B]tt©»tt<bfc^y-©l5i«fc: 1 g>Bftj(i2©^^;i/ (u* 

«ftSCD80(B7-l)&VCD86(B7-2)i:^f Sdfc (&mfftK, *fte>©#^ 

*^>©mRNA£££ft;£^ *®te*T«BJfijiPe,©IL-2, IFN y &tfTNF a £© 
ThlSHM >***©££ £0gT. CTLA-4&, TcR/CD3*ilCTA3 

m^*;i/CJ:D«£j^S£ftSfcfcfct;: x CD28fcCD80fc©a6£fc J: O A3 
a»2©^^;uft:«toT**©«31*»liadii5Ci:36«ftie ) nTV^5o CTLA-4 
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MM £ ttfitt lz T HU&Mflg C W L T C «< d *»m 6 t: j& o T * T v > 
b KBCD28fitfCTLA-4tt % *^44kDaV417>S43kDO^*ft^f S IS*fi 

t hCD28lii;X;U7^ K*g£fc«fc u -2k CTLA-4(i^M 
PrC&&+&Zb1fi7fi£tLX\ l >2>o CD28avCTlA-4©aie-?«D5ftft^_hfc:ffl«0: N 
t hfci3lrVttt^1"iX* r 2q 3 3j N Sfc^^fc^ttt ri Cj T'&Dx 
t^ffr* 4^J^ V * 0 fc h©CD28;&tfCTLA-4fcJ: N y -**-I2?!i£^ 

«>#*2 2 0&tf2 2 3<i©r* ^#©ts y$M§|SH£y:2 

0 73rM3 0%MJaT-*5o 
CD28&tfCTLA-4©y#> Ktt* t h»V^«>^K:*j^TCD80 (B7-1) SVCD86 
(B7-2) -C&ZZ.tftMW£tlT^2>o CTLA-4(i N Offt© 'J iS> Kfctt bX & 
CD28«fc 0 «*Dtt3WS < s *0£ttJRj2 O^Te**. CD28SVCTLA-4OCD80 (B7- 
1) ^©Ig^Ctiu »«5«*je*T0iifle$nTV^S7^yHE^|«|JfC&S r MYP 
PPY (Met-Tyr-Pro-Pro-Pro-Tyr) j #MgT'&3;: £&W<b1?lzgnx^Zo £ 
fc> CD28#$iJ&£gtt5i: N ^OJUBWoa^EW r YMNM (Tyr-Met-Asn-Met) j 
«©'J >Mft*lxfcf-DS/>aaS^PI3#^— B (phosphoinositide 3 kinase, 
PI3K) ft, CD28fctC(9 ryxxMj ffim*ft Itl^y ^± 

^fi3lK:*^T«5?*«*ftUT^5C:i:3!>s^nTSTV>So CTLA4CD*ffl 
flSl*If!3^6tc^ ryxxMj -C38t>£ft3E*!k IP*) ryvKM (Tyr-Val-Lys-Met) j 
LT&tK M»45ttfcSU d©iB?!j(3 SYP tfg&tZZttfjr^ftX^Zo 
CD28fcfc. WK«l»aV**BjfllT«lliatlHJaLT«3Rl/x -£CTLA-4ttrSt$fl:T 
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> N nmnm. ^93-1021, 1994^ ; n& H120-136H ; 

• SiJW r B l0 SCIENCE fflf§7 ^77>j-. x *±aafj, Sg94-98J|, 
1995^ ; n®m¥ • M TBIO SCIENCE fflH9-f 7* • «BrtS/^;ufi 
^ ¥±tt«fr* »58-59S, 1997^; B*a*. £55& JI215-2 
20Jt 1997^) „ 

Ul/^-^ (CD28, CD80 (B7-1) RUCm (B7-2) &*f) &tfMS& 

*scTu-4&£©tttt©#^©ra©ffiSfttH (fts-rna, *n£©#^fia©*± 

a£^#i£ B £ft 5 «fc -5 C * o T £T ^ 5o 
Midi© £flett, (g3) fchoTH«5TJ»«ttJRK^LTtta# 

BP 5, £<fcD&&^*^A#jEfcfctt!g-CfcJ\ JE«IBIi©«|}Htt©tnJPi|^jn 
US (antigen presenting cell; APC) ttzi^^-f Ul/-/ F } ) —ftT-frftMLtt 

B^J®*W»K:PI8oTV^Sfc«>SB*SA«<i«p$ixTl>S^ t 

^©.fc-SfcRj&jtPSijfi^ nay 4 Ul/i 1 HJ— >^;i,©fc3i N Mx-im 
ili©CD28/CTLA-4-CD80/CD86©P^© */ 7j-)l&m*mffit 3 d £ £<fc !) ff * © g 5 
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&*tt£JS0i&*0&##£»& £ fix ^ -So 

T-«^O^^gPOir[^Ji^iffllBaT-(iCD28WLA-4CD 'J#> FhLt©3^T-f * 

T»SCD28©qr»fliSe> *5UttHC<CD80©';#> h-^&5CTLA-4cE>nJi£ft 
g6£m>3£&#&M£ftT£TU.5o *T*k CTLA-4OCD80C»ra«^* 

WCtt r CTLA-4j ©*ffll»* M -f > t: hfcft^Dry >Ig81©F cSMtffcfre, 

fc*«te*>^* (CTLA-4-igFc) *ffl^fct&*©K*An&«j^^;i/aeuftcttfl5tt 

BC;l3^TfTfcilTl*a (B#Bg£fc, ^55# N »6-^ % SS215-220H, 1997^) . 

i 3 5 s ;H& tlT- ©CTLA-4- 1 gFc iz X % & o t vc tt T §3® 75 g 

®©£3&8£#fc£ftT^3. 

®bF4#|!xijf7|«-f7 (SLE) 0^5=;i/T"$>S(NZB/NZW)Fl-x"i7^(z^ 

fc*l£*0»#fc:*^T*JSffiaS36*S«>*,nfc (Science, Vol.125, p. 1225-1 
227, 1994) o 

®%ft&mt& (MS) ©*^;ire*3fSKtt7'U;i,*H4l»tt& (EAE) 
^Ttt, ^fcgiigi©Jg^»#K:it)«*l*IB±-e*fe (J. Clin. Invest., Vol. 
95, p.2783-2789, 1995) 0 

®J >ZV>m&&Mmm (IDDM) ^t^I/TJ&SNOD (non-obese diabetes) v 
£ *T'fcJu 2 73rM 3 8ft©fltC 2 aHft#T 5 d £ J: D fcfiWSWfcffi 
Tlfe (J. Exp. Med., Vol.181, p. 1145-1155, 1995) „ 
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(D^yHTOt- (Goodpasture) V>m& : E : 7 : )lT-&Z f $$&®ftmmmft&iz 
J:*9vrW*-ett, OMoeilitflgfe^fe (Eur. J. Immunol., 

Vol.24, No.6, p. 1249-1254, 1994) » 

nmmm <cia> *fi^©ft#tcj: DTO&©8##»j£ft N 3?-y 

>fc*t-fSaB$W* (IgGl&tflgGZ) ©S£#»J2*i£: (Eur. J. Immunol., 
Vol.26, p. 2320-2328, 1996) 0 

iuM© «*. o & T |ffljB«© U > > ^©fSttfcfc 35: fg 2 © y 1-)UD&mtzW 

;u a v js^©« * ©ggjg © ^ $ fe a ^ {c 43 ^ x Mm ta 
&V£tt*wt>friztzztzmmttz 0 tmz, sauna, mmmtattztz 
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>^»^©iffljBfc:«fJIWfc:«SU Jioi(ffl|iaiBSE3»ft«5^-rs«l6**-rs«fflJia 

lt, *1\ 'J>^«»«ijiasflc**ft-rsci:fcj:D»«ijao^ 

iHt:JB^tTV>sa^O<BlliaillS^ : FK:*f"r5 J E y * d— *;i4fc#48tf§u ft 

assist £#s{u H^-rs^tsfcffl^fc. ^©£&£^#i$icH8Bj3t- -So 

»0«*ftaW«eilOliaBB»*^T*SICAM-l (Intercellular adhesion mole 
cule-1) -^LFA-1 (Lymphocyte function-associated antigen-1) tcftf Striate 
<fc D PIS * ftfc *> o fc £ £ t, , c ffi»I«F^fi^ffl 4 * 1" £ **0£> 
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(w x NIRinjeL&VttKinifil^v^ h^x> (mitogen) Tfft5a>*^t > a 
(Concanavalin A; ConA) btiS&fcbfciSttfl; U (g^ 

fctt«fc^*S^#)E&ft&^cfc*j&tijbfco rjn-i^j &v r JTT 

d©*S§g rjTT-ltrt^j o»^** x rjn-iiftftj r JT T-2tt*j Muftft 
&M&£tfSDS-PAGE£ e fc«3#*/rbfco rjTT-lfcvftj fm-ZSK 

«*©ffifcffl3&f?fe&^»£fc:l± % *3i7cfl:T?W47kD<0 1^i:tTx SfcJl 
7cfcTtt24U)fctt28kD©2#^fc bTIWStu NStt«©«fl;M4ff ofc* 
£fctt* #^7G*tT^36kD© l#^£bT> *fc«7cfl:T?iRl20kDCDl^i:LT 

©»*©»#f*fTo;fc. d©^ N iin^ N r Jn.m«:j #stt®*#« 
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^#WCtt. £1\ rJTT.lfcxifcj *ffl^fc/^>^ (panning) &£*iJfflL£ 
7^ r^«> hJTT.lirtfU ©^g&D- k<T ScDNA*#drs d fcfc/a 

t H*«ilil';>^«©cDNA7-f r^U-fre, r t hJTT.l^j ©±il£u- 
SCfcfcJ:*), ±<fr*lfehh<D*&?*iMu (Sl^Ufeo HWfcUT, ConA#iJ 

au/tT^^rtKft*'; w^«ocDHA5-f ^ u-^e>, rv^jTT.HnJij 

©±*ft=»-KrScDHA**«|-r5Ci:fc:fiJiau f^**^^ t) 

(C, TOfcLT^y M»ffiUiaii!&ac©cDNA7-f ^7 U— huIB© r^y hjt 
T.lJrC^j ©t-;^tT^7 77-fy>^ft (alternative splicing va 
riant) (D±&*u- K«cDNA£iMtr 3d fcfcj&S&U ymi/Sl:^ 

i&ttdftfc r t hJTT-lMj ©cDNAfci *)u-YZfi*7* JW§ffl<DJ\4 Y 

u)\^-7uv bMffifrt, rjTT.im^j if s is>n-)\,&&u mwmmm^m-r 
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i"b bm-mmj v>? ^ ymm^%tiz^-y^ m ^ n ^ t .^ 

-?T-&£ rcD28j &V^Ws7i-)\,\zM.m\,xftmtlMm$<DfcmbV>A® 
<DM1fefflmZfio7mMm<DV >J^(DMl®mft?T-$>Z r CTLA-4j £TI30 

©U #> P*g*««fc LT&M&rp «; >S£©*BS*3ffi*J rpro-Pro-Pro (P 
PP) j *»m«ai:R^nTi^. ®'>^**£a«#i: bT#S& 
£81 TTyr-Xaa-Xaa-Met (YxxM) (XaaSt>*xttffijt©T 5 ; gl^t -So ) fltjg 

>tf^i^w7rj^^_.> 3> (FISH) r v 
*©{ftBfcJu v£*£> rcD28j f"CTLA-4j ©teMtHOU f 1 C3j 

H4JH*«jfc (EAE) &Tf«l»^JSfit (GBM) Wotf;i/7* M:ft4tS 
fHtfji*>ns;L*:*£jlU rjTT-i^j «fg^Mi-Sc: fctzj;^ ssfeg 
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ci± v tb (i) 75M (3 6) izmmgnz&wizm-r 3. 
(i) TSB^^aft^rsiBiiaM^^ja-rs^u^r^K : 

(a) 4>fc< fcfcWIMM&Rir^-f h^x> (mitogen) T-Jfol&Lfc U >/ig 

(b) .ttlffliSHftiii^fcSi&tt&^r-rsia^tt, v^r h$?x>-Cj|njjftLfc 'J 

(c) mmmmm^iiz&m'&^mt^^m^ cD3csj6ttft#i-stn: 

( d ) «^$£Phe-Asp-Pro-Pro-Pro-PheT^io£ ti-SgP^-y S y ggiE8i * 
( e ) «rt^{wTyr-Met-Phe-MetT^t>$tl5gf5^T^ ^®lE^J$#-rSo 
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•j>j;x>hw ftTwriJ ^ xt5DNACJ:!>:|-Km ^ w 
»fc"rsH&E (i) {cietgo^'j^r^ k 0 

(4) E««2l:B«C7^ M ! W fc 6 o Xtt±(0fl 

s3 (1) ^MbuIB (4) ©U-fn^tclBigo^U^.^ Ko 

(6) gfiB (i) ^mbuib (5) o^rn^tiatto^'j^r^K^D-h-r 

(7) ttitfi** cDNAT*Sc:t*«P*fcr«»B (6) 

(8) becdna^ Bw«ifcaa«<o«Ew**rsctft««4:r* 

huIB (7) fcEtt©jtfc-? G 

(9) ttcDNA* KW»93ffl*a»^267S3i625t:E«©tt«E W% m] 
4 O«a»«7J5637fcE«<0«WE w % eh** 5 IJi^OZlz 

mtcommm. & fettmn 6 oawiTOTiSMscEBo^Ewio^r 

*i**dJfrdfcft««fcf SUE (7) fcE«©»fi*. 
•(1 0) »E (6) ftStffi (9) ®^rft*fcE«©«fi*ft£*rs^ 

(1 1) iftE (1 0) k&*<D*9*-#mx$tifcBnmm{t 0 
(12) Bffi*tE»FEBN >P-57257?«W*n*^JHEft#. 
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(13) tufa ( 1 ) 73rMBufB ( 5 ) ©^-fftfrfdfBfi©* >J ^73- K©«^ 

(14) !£*u^7-?-Kfr\ &m^2iztm$tiz7^ smmzntzt 

(15) luIB (13) tfcfcfcitufE (14) iztd,M(D-X i)^??- h*®j#£=»— K 

(16) flufE ( 1 ) JimmEd, ( 5 ) ©l^-f'ixfrjzfB®©*" U^r^ K©TO^ 

hft#©# y^r^KT&SifcSmSfcl-SiiifB (16) K§Bt&©*t*V 
( 1 8 ) lulB ( 1 4 ) K:iBtt©# U ^7* KBfM-^ L < ttfygB (17) fcl3« 

A^Tf «t S EISIflJSj£«g. 

(19) jtuIB ( 1 ) ^SlulB (5) ©t^-ftifrtCHB^©* U^r^ K©Mft 

»atthoftg7Dry> (ig) oa«icDs«*«*fctt^«««©-ajfc 

(20) ^D7"J>4t, I gGT*fe5Ct^i:t SbuIB (19) fcgB 
( 2 1 ) £ft^«©— aw, IgGCDkVi^m C2F^-f>MC3K> 

(22) ^*u^7-?-k# n E^js^tsaasns^yKEsiM?- st 

M£3fc©# D^7^ KTft5Ci:*«rfS[fc-rSBJI3 (19) 7}gjluf3 (2 1) © 

^-rn*{ziBtt©iii^u^7*^ Ko 
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(2 3) «fE (19) 7*£*£ (2 2) O^ttifrlzmvmUt* y^r* K 
(2 4) »E (.2 2) tE*OB^sJ?ij^r^K*«s;^7-f Kfc^tcj;^ 
( 2 5 ) I9E ( 2 2 ) CEttoite* >j K£ L < (itulS (24) 

(2 6) ttEXOfttt* g3«i$fett7UM- McD ^ Jfctt 
Mitt«l: ffl u^^^^t tSilB (2 5) CiBttoggfiuft 

(2 7) mile (l) 75Sbu|B (5) <0^rn*»fc:|3«8©^ M ^r*- h\ jfiB 
(13) £L<fc*ituf3 (14) tB«OsJ«';^^KK«-**tttt*ij^r^K 

(2 8) ttftftft ^^o-« m ^ tMi:tM(27) 

(29) ia3»J«2t:Ett$na7$>'»iBjajs*-rs^ij^r^K, m& 

(3 0) aula (l) 75MhuI3 (5) <&^rftfrfc33«©# i;^:7*- 
0f1U8#, Hfi&WKH^ FERM BP-5707Tf«a**L*^-rrij 

(3 1) Iul2 (1) 75Mmil3 (5) 0^1"n^tffi«o^i;^r^ KSfctttt 
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(3 2) auIB (2 9) tlBttO^^^D-^utfttfjfett^CD-aifcKl^t: 

(3 4) buIB (2 8) ^ShuIB (3 1) ftfrlwiBtt©*,' * D-^i/fct 
(3 5) buIB (1) fciBftOtf'J^r^KSD-K-f **e«»oT, lE^ij 

(3 6) BufB (1) t:ga«0^'J^r^-KTfftoTiE5»J#^5t:l3«grnsa 
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mfa-Zftitrntebtz 'J WttfttTHMS (Thymus-derived cell : T cell) ttytttl, 

SBBCfcS. CD3tt#*ftT«BB^-*-T?*S. *0flk TJBKttiCMSfcttCD 
8&££*B3BLTH3 ? T*BUStt«**>fc: N BU>M«©tt«:^%ttaif s^;u^- 
T«BB (ThJIB : helper T cell) , «(!JttBl:i:tlt3^tI»C*n«»it4 
WBHiSttTlUa (Tc«W : cytotoxic T cell : CTL) **Htt*7-T*MB, BU 

*»M*S * 7*U * tf-WUBU y>7**-f>fc ^»JKm 
ft»ttLT«Kffl7'b;i,*-*Scrx7***-T| M (effector T cell) * 

i:UT«ll6LT^So fifc»LfeB«MSOMfc:i±IgMfcIgD3&«i:*fc:*»)s 

o-c^n* ct ? t * So +^&jw**»* * fcSiBo^ft^D r y > 

Ti^i^<B*T^ft^iJWUn% LGL (laege granular lymphocute) 
**Htt*;Mr;u (null cell) fcfftfil**©***. zcDfliSfctt* flMtt 

: natural killer cell) £&\,\t>tiZ 0 
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- (T cell antigen receptor : TCR) tttJH*|«|ailS±oiiUR^^ h*fcMHC*7 

«BfTrtorDy7V-A-c»**n, -so^r* K*mp*«T 

0 . ***** tf * I? COMHC^ -7 ^I^t^Lfc»^4 M LTiMit 
TSo cnft«f»WftCD8»ttHBiJB4rK«f 

tt*1-SCfctt«c^ 0 tt^tSjt6LfeC©T«UBttIL-2U-fe7-^- (IL-2R) £g 

So CTL^bTSOtC^^it^ h*-f >ttIL-2tf<P0l?ft<, IFNr**«Dft 

T«B©^«H- 5>;>7^*^> PM?* * ^^'j>7t^ XiCD4 
Ht£Thl« .(IL-2^»IFMy ftif*^f.S(a)4»f4T«|ia) ^JSJb^Y 
t*m<D«7* tZ*?ZU*?tt t.fcgft LTl!£ IthSo CD4^tCT 
»D«Fl7#fc<T*, CD8»ttT|ffljaA«ttJWtfii6LTIL-2fti:ta^UTl^» 

embrane attack complex : MAC) fc:J:<fl*T*tK «ttmo»fiK£ft*fctt3 
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fMW**. *iJ>^ D y^-* W% 7o W -^> (proteose 

an) ft^d*nT^*o Sfc, CTLfc^bLTtfiWJWaftfttt^fcirMy^ LTn 

PHA) >A (Con A) fc«UT*«fc»k** r . 

I T cell) fcffttti, JU0*»*flr*s< % *** MtM h. 

L**-<fc*. COJ^&TfflttftftttftTigiH (activated T cell) fcofc*. - 
S^ttttftTtttt, GMM (memory T cell) nUMCfl«ftsVe 

»±mmm (resting B cell) *ffi©ttH^CD40LTjW»*n,' i£SI* 

S-^JiaaBIMSftffittftBUB (activated B cell) fc^. ftjhJBBWBfc 

tt. B7-1 (CD80) *B7-2 (CD86) (TCR ^ L 

TfcTCRMHW 5^|tT% CD40 (CD40L) 9, U>7** 

CRISIS LTfSttft#n*T * d 77-^ ?? ) ffi ^^ LTx 
iBOCD28ft*»Lr*©^/i-T|BIJBtffittfl;L, CD40Lft*S* 0% y> 
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* 5 & if ©sfl:Ht^ e,n s * ©a, ft»o^»tts ^:^ ^ i>ttS6cDBiaiia 

SrS^bBM (activated B cell) £ £ tj^BiiWi * oTinMicft 

BflDlfittJfttt£'&&IBU!8 (antibody-secreting cell) £D¥fcfJx& «t -5 (eft 0> —SB 

w^e<j(3*.^o$>s«i:=&t)x nmmm (plasma ceii) tmznz c& 

«9*©»ML *-A*±(1996)) o 

£#3*^0 ±i3©£?tcpi;y >;u*t-&ot*k ^©IffljjSfiDtt^ bp*k 

■oztZttMtLT&t), r ICAM-lj (intercellular adhesion molecule-1) N 
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TVCAM-lj (vascular cell adhesion molecule-1) & £:<04HP#»i6ftT^So 

«f«fcU r V LA-l-6j (very late antigen-l~6K r L FA-lj (lymphocyte 
function-associated antigen-1) N r Ma c-lj , r p i 5 o/90j &£#*ne>*iT^3. 

*tt* «ttH» (ra) ic^rfci, RA»JK«U8fc:isi>T, r Mac -ij £ 

r P 150/95j ©H#©*a*»Jt»UTl^Cfc*««S*nTl^ (Allen.C et al. 
Arthritis Rheum., 32,947(1989)) . HAflMTCtiU tt*&fltt# r ICA M-lj 
£8<> fr-oHWttfc*aiLT^«Ci:36»««diiT^5 (Hale.L.et al.Arthr 
itis Rheum., 32,22(1989)) „ ££>(c, r ELAM-lj *«fcjfiiert&jaite©a» 

(tffcH***^©) fcH#LT^5Cfc#***ftTV** (Laffon,A.,et al. 
Arthritis Rheum., 32,386(1989)) „ Sfcfc, r C D44j *>HAiltJKfc:43HT\ jfo^fc 

*«U& Affl»««BCa<*aUTl^Ck#*g*iiT^S (Heynes.B.et a 
1. Arthritis Rheum. ,34, 1434(1991)) 0 

ittlxijfvh-f^ (SLE) fc8*#*©*3KJl£fc©Hffifc:o^T 
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v®mAtmtzt{&Ti,-c^zz.tti'®£2tiz^z> 0 slum®**; 

'J>^«Ciil^iiH©%lfcjl HCAM-lj % r V LA-4j , r\n-lj 
vm%®fa&fie>tiZ^Z (Haskard, D.O. et al, Rheumatol. Int, 9, 33 (19 
89)) o 

>*-P^*>-l x fll*^5EH^T«1-5i: riCAM-lj Vf&m+zzt. tig® 
tt^I»t0^7^-im tfc riCAM-lj J: &jqnw*n*cfc 
#$B££ftT^5 (Weetman,A.P.,et al. Eur. J. Immunol., 20,271(1990)) 0 

w^T-tt> Btmi&£ft&imm<Dmmjp hcam-ij t i"lfa-3j % tlfa-ij t 

tt r LFA-3j A J ^^>'^liSi©^Wm{z^<^^L, ri CA M-lj A»flT^©g 
«t«t<fflBIUr^SCfcA»e», r L FA-3j #^;i/*^MHi|i|^u Sfc H 
CAM-lj ^T«^®^^^(SM^^^^$ii^LTV>SC^^^^ix 

tv>5c ricAM-ij m&T-mcw$m&(DfxmM(Dm&&v>;mt<DMn&mmzi 

riCAM-lj mM®0Wm<D®&t®®tZt<D®£t>%2nz\,^ (Mod.Phys. 
15,(1), 73-76(1995)) 0 

tt£ HCAM-lj (Poston RN,et al.Am J Patol, 140,665(1992)) 
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*TD-)Ufo&W*oibmi&fc&£%vz rycAM-lj (Dmm (Cybulsky MI.Gi 
mbrone MA Jr. Science, 251, 788(1991)) fcoHT«£0i#*5. ££f3g£ N fc 
h®ttHBfc*IK:*H*-t* rvCAM-lj #8EUT^5Cfc#«M*3ftT*5!K * 

©&SM#lS«>£>nT:fc'K TMCP-lj ASW/v^D^T'-i/'CDii^^^LT 
1485-1488(1994)) . 

«A-rsi:ftm4A»«i*j*n, *?>t % e-a K^u^ttMssip-r stasia 

&&&M#7f^£ftT^£ (Frixen,U.H.,et al. 113,173(1991)) 0 m%<D&tt. 

«fc#ivr*x iff*, aj»&£«*©«?e-* k^u >©$BSiE 

Ttm&tommtfmmztix^Zo stz. tvcam-ij ©y#>rc*3 tvla- 

±AttO««±E-HrU^^>*^LTMrtJftjffl|SfcS»rSfcO«^*,ft$nT 
1^3 (Takada,A.,et al. Cancer Res. ,53, 354(1993)) „ 

ti&v h HCAM-lj Viitifivy r gBfcfiteH»#*7\>l/T©#||£jft4&< » 
*SCfcA**0$tlTV>So RA©|&tf^;i,©-o££ft3:7yaM> K 

»KiftT!tt, m riCAM-lj *rEtt£*S:#-t3c:i:fcj:f^ Ntf ft©£&#*pffi|$ft 
3£&:#*£*ttT^S (B*«*fcg3*&t6 % 14,(6), 571-577(1991)) . $6 

(3, -s©>f >^^u>*»saiLtg^-r*i(aiia^vh.y -^7i6±©7^i 
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v hlfk«miliB(Z)Xlr^M«]qiMt-«c^^«g$nTV^ (Yamada.K.M., 
et al. Cancer Res, 50, 4485, (1990)) 0 

^ ffl tg © ft i* # * © J: -5 fit ^ £ m x m £W £ Hi? ft £ ft 5 & © T- (i * ^ d^fcfcg 

3>*^-M"U>A (Concanavalin A; ConA) . 'J tf^m. 7 hb71>iJi/>S N 
Ift'^^^taflcft^^W&nSo u>^^-yN*ij >A-£PHAfci\ TV>;m<DMz 

fcJ£)ftT^£o 

*«wiei»*-cffl^e>fts r u w^jmowsj fiiSffligii, *<>wu* x »;> 

(lymphoblast) $>Z^tt&m%mMtt>m*tis 'JWtttffli ( 'J > 

ml #«. >;>^ mmm*?) ^mwz^t^>')ynm 

*Mitfpfffli^n5 rrSM»J>/^j fcSffllgfci, 00* 1ST IE© J; -5 
7;i/#7-ffll|ftK:^a^n N # ^fcT«Bliafcoi>Ti±CD4Ritt|BIJS^CD8»tti|!Bflat: 
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-b'J>ro^y-4?^LT, rDWJ*> (proteoglycan) 
£ttTV>5„ CTLfc^LTmjRJWatftaWSfclFNy, LT, TNFftS^ttl 

OCD8BW4T«ei!Sft»-r, 

TjusttnjfiL**** mmmmm, pha) ^>*^. j>a (c on a) eg* 

B«T*(±. B70^£8SU TCRfcfc*CM©CD28*JHS»LT*fiD^l/^- 

Jfifctt, C0J:-5«ctt!B0Bttliia*J&U *%W£$^zi±, DiM^tUo 
tttofeBIBIJia (&&#MJ3S(antibody-secreting cell)&TOff*Mplasma 
cell)) fcrattflsBttflSCS***. 

Sttfc * a 5 5 -JM* t tt, ft £ r> ^ ^ ^ mm® 

*^«j>a (Con a) -c*!ia$nfeiiiii«Bfla*f£ttfti;>/^K:^*n5o 
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(a) 'J>&<£fcJM«JU£&tr?4 hs;^ (mitogen) TH«Lfcy>^*» 
( d ) «IS^*«lt:Phe-Asp-Pro-Pro-Pro-PheT?StodtiSfflJd7 5 y ®S2?iJ£ 
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(e) *Brta«fciyi-Met-Phe-Ifct7?ato$ns»»7^m5» JSWt - 5c 

( 1 ) eai <* i iz imoiummi? ^^DNAt^h^^x, aa^r 

( 2 ) sai«? 2 iztmnr * j mm 1 6 o %nk±.<om^mr^7 z j gg 

( 3 ) e*i*? 2 1 e«* n s 7 $ j mm * * \m-r $ y be*, fc ^ 

( 4 ) EMM 3 ©tta»^26^S625tcf2«ottffliKj»jfc: i^- K ^ 7 ^ 
( 5 ) E*J#* 4 ©*M935;*£637fce«®KaHBaifc J^a-KSnar* 
(6) iSW»5ffltt«»^l755603t:E«©*aiEWfi:Ji»)3-ff*n*75 

-/ *e*is itttr ^ ttE^y t mnmz®-<DT ^ be*!** r * * v ^ 

( 7 ) E*j«* 6 ©**M35755685fce«©*iSE5Ufc: «t& n- Fgfi&y * 
^fi«*fcttlt75>'li!?ji:»(5,i: H - 07 ^ afiwwt5#IM7 

*k (ip*,, „ h jn-ittjRoiEjiifrj ****** i;^7*KatF*«Dai* 

ft) o 
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(8) BRVfEWFEKK BP-5725«fl|*ii«JBjrfc*i#:c*A*nfc**9i<D« 
BM» : F«*iars*U^r^|tft3-Kr«DNAt:J:D3-K*n*7'$ 

y wj t * a a 7- ^ mm t % m m iz ® - © 7 * y ^ra * « 5 * ^ r 

{fSCt^^So fl*tf, 5 0*a6fil±©rn-^ftfliv^ 0.9%NaClTT'^ 

Tm = 82.3-C+0.41x (G+C) %-500/n -0.61 x ( 7 tM7^ K) % 
jSJS=Tm-25°C 

mmmXtcDT-u-y (G+C=40~50X©*§^) *ffl^5*^t(± % Tm 
#TIE (1) RXJF (2) OJ;^tz^b-r-SCl^Sg^t- -So 

(1) 1 Tm^mi-CT^S. 

(2) 7t;i/A7^ h'l°/oSC, Tm#0.6~0.7°CT#3„ 

(A) 65~75°C (7tM7> FilJfl) 

(B) 35~45"C (50%7*;uat'=> K££T) 

(A) 45~55°C (7*)\,ATl KMiD) 

(B) 35-42°C (30%7*;i,A:r* K^T) 
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S&=2°Cx (A+T£>g&) + 4°Cx (C+GCDifc) -5'C 
«T r»fl5R:H-OT$y«i! OT ft#rSj fctt, EattfcfBaSftST* 

tt^»Ii*J*©*fta©:r$,>B. #*L<ttl7SS10«O7'$y«, 4$ 

c»s t < a i 5 a©r * y a#a* u< & v * « ^ 

ff £ L < tt 1 75M 1 0 ®<DT * J fffctf* L < tt 1 7J5 5 MOT $ ; a w 

»*ixfc^^a»j**irs^y^K4* > a^«ifc« tt1 . So 

* (^as^aiw- rate?x^>Hry^j (1992)*^*) 0 

&ti*>)3**\s**?mz%f*mmAm (gapped duplex) & a 

********** z*m* *±y\>xmm. 

^*U^^U*^Kii««M#A (gapped duplex) fctt, 0|*fci:TH3 

r-i?WIAfc«*LT*tta, Wd duplex DNAj 

5 0 iilt*a*#ALfcdrt*iJ^^U^|tftywyi;^x**, DNA* 

U * 5 — g fcDNA U tf©fij&fc £ t) mtt2*«DNA£ t So CODNA* =■ * v 
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;Ki^^^>i:#+f->^>{±^^>i:J§*^^M-ri»fe^ r A:Tj # r G: Cj 
^ r G:Cj # r A:Tj 'NtlgltSo ^Bta:3gffl»«iaLfe-*«|DMAWf«-* 
•"gapped duplex DNAj {3/W^U^X£^ WT, ^Un7^1/tf F}§ 
££»H*iA (gapped duplex) &tmmizmttLX&mmiifm"i-tit£&\,\ 0 

<Gly/G) (Ala/A) 7* (Val/V)mj> N (Leu/L) D^f 

(Ile/I) ^VD^», (Ser/S) -fe U (Thr/T) X - > N 
(tep/f» TW?*>& (Glu/E) * (Asn/M) 

(Glu/Q) (Lys/K) 'J (Arg/R) T;i,^->, (Cys/C) 

(Met/M) (Phe/F) 7i-;i,77^X (Tyr/Y) 

*Di>>, (Trp/W) h (His/H) fc (Pro/P) 7d 

OMtaiSU £ttfcLT3ffl»^$(extracellular region), tra 
nsmembrane region)&tf«J?*f$( cytoplasmic region)® 3 otf)±f£i$fr£>$ 

onomer) fclT, £fcfcJU m-V)7 * 1 *®tt<fc£^tt£ 

«c^^^y^lB^J$W-rsiIi:J:^(c^n^ti^^y^v-(honiodimer) , 



WO 98/38216 



PCT/JP98/00837 



31 

P^T-(heterodimer) ft sua* y ^Horigwer)*»tf LTfrfcMc: 

M^W-gJJj fctt, uaci^ftt Mfi*OA«ynrij>©m (Heavy Chai 
n, Hfl) © (Constant region) , F cm*fctt*ft*©H***ft 

7,j>T '* oT ^<> A**Jfctt, IgQ (IgOK IgQ2, IgG3S 
° CIeG4K J * M * (IgAlMIgA2), IgDMIgES 

*fcf*ifc*«T?**. ff*L<tt, IgQ (IgGl, Ig02, IgG3gL 
<fiIgG4) ^felilgMT^S. *«9iK:t^S«ft:»*Ll^i:-tTtt, 
t^*®IgG(IgGK IgG3«L<ttIgG4)tIt5 

ft«7D7U>tt, 2ooffi^e« (Light Chain, LH) 2:2o®ffiN* 
SIR (Heavy Chain, H«) ®4o©f|^ s;*;U7-f (S-S*j§£) T 

»^l/fcY^O«l«i|ltt*W1-So $SijinJg?$S$ (VL) armtstew 

mm (cl) a^mas**. mm^mm (vh) <c 

H) frZffitifctiZ. 
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I^Wtt^77(IgG, IgM, IgA, IffDaiFIgE) 
CTO ^ (Ig0 ^ ^G2, IgG3, Ig04, IgAl&VIgA 

2) «c#^H*o7$>ttis^^t-*^<^oK^-f >*6««*na. 

Ig0 (lsGU ^02, IgG3MIgG4) ®a«tt N N*N»t> 
VH, CHlM-f>, t>s;*«, CH2 M-f>atfCH3 P**>fr* 

Cr,2 P** >*6**.**i*. Iff02©«*tt, 

N***e>«fc, VH, Cr,lM*> H t>y««, Cy,2MOatFC 
ri3l«^>fr6«rtm. IffG3<Z>S«t^ NSWfr&jflc:, VH, c r 

3lM °^ Cy,2MY>aiFCr»3M-f>*6i^n 
So IgG40li{i, N*^6*fc:, VH % Cr4lM>fX t>i?m®, 

IgA©a^{i, N*JNfi>&jflfc: x VH, Cal M-r>, Ca 
2 MOMCo3 MY>^^^nSo 
^itlgAlCiM, N*«|*&*lt: x VH, Ca.lMO, k>s;* 
C.2,2 M^>S0tCo.3 MO*6id»*i4. IgA20lfli > 
N**fr&jifc, VH, Caal MY>, t>y««U Cft,2M-f>avc 
a 2 3 K^-f >*6«riSi*ixSo 

2 M-r>&tfc<y 3 K-x>f >*^«dE*nso 

1 &M«iilt N**fr*,JBK: % VH, C*l M*>, C/z2M-f>, 
C//3h-^>OTC/^4MOfr«^ IgG, IgAMIgDt 

Ce3M-f>atFC£4M-f>*6il««1fn, IgG, IgAMIgDC 
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TI^fe2^»Fab, tW:t>i;m CH2M-f>2lVCH3K 

mi-* r M¥f5 , hu ^^ j%|(tl|2a . ^ W5M ^ i 

~7Ms 1 9 9.1 P&*Cg$8fT&£#jgi) 0 

m%. ******** r«^ 7y > ciiotgWto _ aj ^ ±ie 

2 MO, C3 M^SiFC4F^> WMMwm4i ^ 

KTft 5o «? * t < tt**>H<z)* y ^ vnmmmmt this goim® 

* K ® IMS*** t M g G t > V ff * CH 2 M * > A V CH 3 K 
(Fc) ^r*|n^ S- IgGtLT 
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®<D-M (08*tf, Fc) Zm&rt-hi—tLTGTZZ.tl?^ 

(2) ffi*J«2fcgB«©7'S>'Sffiaii:6 0 %ja±©«EH2fc:rr57 , S y» 

( 3 ) iBjrij #-t 2 ti §318 <* ft s 7 $ j mm % it \±m t ^ y g?&?ij t nnm c no 

( 5 ) Kfl|#^ 4 ©Jfi£«35;j£637K:gBJtt©JfiSE8|fc «fc»>=i-K£ftS7$ 
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( 6 ) IB?iJ#^ 5 ®**«i;52603fclBa©tt»Eaifc: J: S3- K*ft*7 $ 
(7) E*JM6©«S«35#S685fc3ett©8£E*JfcJ: 53-^^57, 

AO a 

B«iim«rtr8*'MrfKt3-Kt8DNAtJ:D3-K*tii75 
* P (IP*., r t hJTT-llttKj Z®m?Z>*v^7? PRV*<D®'$m 0 

(1) E*J«lfcfBtt©Jg£Eai*»e,£3DNA* 36Vt»DNAt^hU> 

( 4 ) E*l« 3 ©««^26;jrM625fcg3tt0Jg*E*J£^*rDN A, 

( 5 ) i2J!I«4©«ai«35^S637fcIB*0»«5!l*$tfDNA. 
( 6 ) E8I&5 5 ©tt*«l#S603fc8B*©ttaSE5U*£t*D N A. 

(7) IB5!IM6©tta#^35^S685tl3*0*aSEW*$tfDNA, 

(8) .BRm»*FEBM BP-5725M^nSB^^(z#A^nfe^B^o^ 

fla^a^^^fig-rs^'j^r^ p p-r sdna,. 
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CH4 M-O&irfcrj-KfSDNA) oHtcw > h D >£^if «fc -5 
K>ipe>*fi6*iiSDNA4^tfo 

«mRNAfr6H«£ft*ffittDNA (cDNA) , -7V ADNAfrfcHRSft 
5DNA, fc¥6fifcfcJ;oT»£;h,3DNA, R N A£fe(iD N A££§l/£ LT 
PCR^TJtW^^Tft^nSDNA^JiVCii^O^ffiSailtcijfl^to^-t 

«**nsDNA**±Ta^nrs*©T»s. 

9- HCmRNAfr^cDNA^D-^tSm y^ADNA^lm 
(1) mz.ll, *«ra©5H>J^r^KCDmRNAi»6 cDNA&^d — Wbf 
£t\ (tf'J^T^K) £&Sfjg£<r 3*§Jff&3Htt 

mm Mf&m®*conm®Ltzf®m&&>) >^%®mm) t^^^m 

O^'J^r^Kftn-K-r^mRNASHSfil-rSo mRNA©W»tiU GUK*' 
7^>*>^;d->:P*-|>& (Chirgvin J.M. et al, Biochemistry, Vol.18, p.5 
294, 1979) vi7xy-;i/a*t<liAGPC^©»^ffl^mL 
fc£RNA£*'J=f (dT) ^D-wuu-b77D-^tJ:577'f 

fl»J^Kt*t7f,©JS (^b*i7-H2;i/^W*P^- (Mol. Cell. Bio 
l.)^24|16 1M, 1 9 8 2^aVBItt »3#, »2 8 0Ji, 198 
3 if) ^>* 7 v> (Hoffman) (•>;-> (Gene) , £2 312 6 3 
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* 1 9 8 3^) ^DcDNAi^u eDNA©-** c DNA^O 
5 K^*-fcia*&* N *»**JBfMEi*L"T\ *SHtt-f>e rD ,t„*- 

PME18S, A2APII (1ZAPII) , pUC19, AgtiO, AgtllWa***,*. fcfcu 
ttaoftttW^^y--^^^^.^^^ ^^^^^^^ 

KfccDNA*|toatr*tSfcLTtt, m*.UTr=L7T4Z (Maniat 
is) 6©*iS(tU* a ^D^>^ 7 (Mo 
lecular Cloning, A Laboratory Manual, second edition) % 

v ,j_ (Cold Spping Harbor Laboratory) ^ mL5m ^ 2 9 

8 9^) iztm<D*m*z&m?*>tiz 0 7r-^ M:cDNA 

*«*aMi»4:LTtts ta> (Hyunh) 6©*ft (DNA* □-- >*\ r 
5jr^iA77D-f (DNA Cloning, a practical approach) , £49 
ft, 1 9 8 5*) WtfWftns. MlflEtitt. iff*© *d r (M 

seas*) ^oj^tUTi^ftsiMutr* 
^ *+77-y***-^ mmmm e. co ii amue hbf\ 

DH5a, HB101£fettMCi061/P3«) ^CDiil^^{c#A1"5o 

. h y- . 7-17^ (Molecular Cloning, A Laboratory Manual, seco 

nd edition) , o-j, ^r-J>^ w ,_,^ h (CoH Spping ^ 
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Laboratory) , »i.74H. 1 9 8 9$) fcB«©*fc*,^* AffiiEfctttt fc 

^ ^-^^-^(^^^^^^^^^^^ 
D^ y ^-s;>y Lfca% **tt*At«s%*n 5o , > 

±«BO»ttCJ:oTfi5«*nfccDNA7-f^i;-^€ K *»!II<D#y^r 
^K«3-Kr*cDNA*JHI««*iS*4 % -W&cDNA^.j-z>^ 
& *ffl#£fe-t* £ c £ t j; ^ T 5 c ^ ^ ^ s o 

U »3Dz-yW7.J^f-^>ft (*^>^> (Crunstein) 
6 . >?X*7ti'*i-»7'*7$-*7V4 3L> X (Proc. Nat 

1. Acid. Sci. USA) x m7 2m. i3 9 6 1I, 1 9 7 5$) Sfctt75-*M 
-f 7y4r-H?-s, 3>a5 ( Mole cuiar Cloning, A Laboratory Manual, second e 
dition , Cold Spring Harbor Laboratory, £2.108 1 9 8 9$) tJ:Dx 
S«OcDNAMIft^D->t7^U-=>mm PCR7^7 

y K«>m«w* p c R^t j: *,mm u 
3 -''t-*D.NA»fM-**r5^D->*aiRr**is*4«fcfcr6n*. 

£tz. cDNA^Il^^^- AZAPII7t-^**-) £ 
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(Maxaa) f>, Proc. Natl. Acad. Sci. USA., Sg7 4 4£, §5 6 01, 1 9 7 7 

(1t>#- (Sanger) 6, Proc. Natl. Acad. Sci. USA., ^7 4# s 5 4 6 
3-5 4 6 7M, 1977*) tz*r>XVt%1rZZl:irc2&. *«W©#U^ 

* d - > e, fM@#f||^ iz J: !? SO *3 m -T c i: £ J; 0 § 5 „ 
^ADNA*6*«fl80sl«»J^r^|?*3-K-r4DNA*#«rsci:fc:J:6 

^.tSJftmSSatTDNAOlWaeWSff^. RNA^Kft^?^ 
UT— tffciO^bfS. »6nSDNA*aiaaiWIE#*fc:j;0fflJ^-fbU 
f#£tt3DNA»Ttf-£igi&7r-s;g;;fefc£zi;< = K"Cli«L7-f ^ 'J-ftf^ 

t r**05KU^7"^K*3-K-rScDNA*Dlf»r*li^fc:tt, ^Ct 
hy^ADNA (&£#DNA) ***A£*ifc3;u r*7-f *5 'J-fcflJ« 

N Antrim M£*D->fr£^WLfcn-^>^DN 
A^T-D-^i: UTflH\ SSxfcCDcDNA^-r 7^ iJ-^i"J-n>^5C 

(3) flS^W^filcfc:«tS*|glia©DNA©lijitt, ISJWfK 3x 4, 

5 Sfctt6fcgB*£ftSJS£ieai**fcfcLT, JiaitaoTfT *> Z £&T' § S„ 
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ft^-Kf *DNA**«SCj:Daittr*ci:fc:jioT««r*c:i:*»-c&*. 

0J*tfpBR322, pBR325, pUC12, pUC13, pUC19fc^ m®&&77X~i KfcLTfc 
*fcf P SH19. P SH15&^ ttMftfcT*:*** PfcLT«*Kp0B110 N pTP5. pC19 
4fc^#0iJ^£ixs o sfc, A77-i?)&:ir©/^xij *7 

©IM^M©-^!/* (pVL1393, Othoy>t) ^^5, 

^«aiia*j:v/*fctts«F«Bflso#ii©i&±j(Biia(t>T?*«w®^ >;^7> 

ftfc*«IIR£ii&^. 0S*tt % pEFneo (Proc. Natl. Acad. Sci. USA, 91, 158-16 
2, 1994) % pEF-BOS (Nucleic Acid Research, 18, 5322, 1990) „ pME18S (UK 
E^SiJffi rjte^x^M> , 1 9 9 2*|) fcSHttpMAL C2 

f&iUBISfcUTlBIHx ftfc*»8*J1^3»&* -«fc«£'<**-fct'J>>Bt< 
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7^-^- *^U-^-*JiV Shine-Dalgarno(SD) E*l (ft* 

PL7Dt "^- lpp7Dt-^- tac7Df-^<iiJt^to# 
LTtts PH057D^- PGK7D^- GAP7d^- a 
SP0 27Df-^- penP7D^-ft^n^ 5o 

hD>)^^07D^-^- k-fi/ 3 .^7D^- EF7D^- 
fcWWffcil*. «F*L<tt. SV-40, SRa, UhD^;^5 0 

K>fcLTtt, K> (ATG) ^jf^ns, 

»JtuK>i:UTti\ «TfflO»Jt3K> (0J;tfcf N TAG, T G As TAAft 
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HftftSo ff«ft7-^$KfcLTi±, E. coli T-fctr^ KpBR3 2 2, 
*L<tt*©Ai*JlMMfc (pBR3 2 2^«iIf®iUH^ S 
DNA75^>h) * IStW2^^^ K N *L<ttM*6«:D 
NA ^ *«*»«»*rctt:rsa$ KpEFneo, pMEISS, pRSVneo ATCC 37198, 
KpSVZdhfr ATCC 37145, 7*3$ KpdBPV-MMTneo ATCC 37224, 75^ 
^ KpSV2neo ATCC 371493f#<fc tt*£>tt£„ 

fc-^Ttt. ^li^SV4 0C W ^^ ii«c*^tit* 
*fi^Ji«*fe^i:LT«±, SJtKDiSi,^^ (DHFR) jfifc?, 

*ss;>**— sate*, **^-r^>Btt«fi^ ^*$>*&ri»*afi 
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»*L<tt^»M*S^tt»^«Ma7fft»), HttWfctt*»B (DH5a, XL 
IBlue MRF', TB UHB10 1 *f ) , (COP, L, C 1 2 7, 

Sp2/0, NS-lJfctiNIH3 T3£) , ?y hfi;fc«, 

mm (bh k, cHo-Ki*j«t^cHo^) , y-fr&Mmm (cosi, cos 3, 

COS 7, CVlMlfVe 1 o30 fcitft h (HEK293, He la, 

2ftttftHMjnc&*?S*BlliSH ^xD~v|fflJ!8i5J:VNama lwa«) & 

0»Jx.fcf, *H1® (E.coli, Bacillus subtilis 3?) ©»£BU 0>J Cohen 

6 (Proc. Natl. Acad. Sci. USA., 1*16 9#, fg2 1 1 01, 19 7 2^), 
7*D h^c (Mol. Gen. Genet., ^168^ illlS, 197 9 

-?>n>fc^>r& (yt-m7^U*a7-^*Dj;- (J. Mol. Bi 
ol.) , ^5 6#, %2 0 9H> 1 9 7 lip) {c£oT> Saccharomyces cerevis 
iae©«£tt % «*K/W*> (Hinnen) (Proc. Natl. Acad. Sci. US 

A., ffi7 5#, ^ 1 9 2 7Mx 1 9 7 85) (j. Bacteriol., f! 1 

5 3=g, ^1631, 198 35) fc«fcot\ KMfla©tl£y:, mitt??^ 
A (Graham) (^Mop^- (Virology) ^ i5 2i, |4 5 6M> 19 

7 330 , mzkmM<Dm£&s m*.&W-X (Summers) (Mol. Cell. 
Biol., ff§3#, H2 1 5 6-SS2 1 6 5M, 1 9 8 35) fc«fcoT**i*nj& 
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^m^>y>s io&ttzvs mmgmmt>L<&%®immM 
^r^, *-tf-r>, psix**, *a.m, i/ammm^^m^ 

h7^^y>, **-m/>^ T>t»v>, £±v^>>si) 
&*>\ T^izm^mmizm^xm^n^M^r^m^xm^m^i^m^ 

1&£#E. coli #*LH*&«lfcLTLBi&«u M9*gtfe ( 7- (Mi 

Her) Exp. Mol. Genet, Cold Spring Harbor Laboratory, ^43 II, 1 

972^) m#Mw2tiZo %mi±. i&mz&tmm., s#u&# 

Ml 4-4 3 °C, #53-2 4 -5 0 

0°C, mi 6-9 6«FH^-5ii:A»-e*5. 
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(Bostian) x Proc. Natl. Acad. Sci. USA. fg7 7|§, Sg4 5 0 51, l g 8 
0*) tf*tf&*u PHtt5-8Tf*5C:fc*«a*U..**tta»»2 0^3 
5 -C-ett 14-144 RFBff ft J: 0 M***?**? * c H Tl5 e 

mtkt LT«*tt«5~2 0 %<Z>M*jfiLflft$tr M 

EMigife <tMx>* (Science) , Ml 2 2*. i50ll, 1 9 5 2*), D 
ME MJgJft (;HD u*J- (Virology) , £8*, 313 9 611, 1 9 5 9 *), 
RPMI 1 6 4 0i»tt (J. Am. Med. Assoc., fti 9 9«, ^5 191, 1 9 6 
7*) , 1 9 9%M (proc. Soc. Exp. Biol. Med.. Ml 7 3#, 1 ft, 19 5 
0*) ^>5ci:tf t .^o **©PHtt»6~8T**<D*tt?*L<, « 
««a»»3 0^4 OiCTTttl 5-7 2 Wffftton, ABCtDa^* 

fiitfaaiWOII^ «*™JE*l<Wi*a&Grace's (P roc . Natl. 
Acad. Sci. USA, m8 2#, R8 4 0 4M, 1 9 8 5^) 
Htt»5-8Tf*S'©a«»*U^. JftSfctatttt 2 0 - 4 0 "CT 1 5- 1 0 0B# 

«*©#U^7.*Ptt % ±iBOi^&«Kte«mjB, tKHWUfiVlt 

5 ci a (z j; f) . ^®»jB^iB {z a ma+zMfm* * 5 c t #prtgT? & s „ 

D N A ^T±ifiO J: 5 C JBfMEft**M U ft^Xt&ttft Jft**- 3 Z t 
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K) *3-Kt5DNA (cDNAJ^/^y^DNA) #^£*0l*3£ffi 
jt{c^±(c^ >ryb-h (integrate) £*vO>5h7 >^i?x-«y^v<> 

-«fTx Sg7$, fg3 6 l~g§4 0 81, 1 9 9 0^£#JS!) {zftoTft^lf 3 
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UtttttCfct, flfctf, JE^tZBli® (blastcyst) <Dfr &*ffL& B £ft 
«tt (Embryonic Stem Cell, ES Cell) ft % h hfi*©*«W<o#i;^ 

SB) CT^DOyi^ 3 >r 6 (Proc. Natl. Acad. Sci. USA, Vol.77, 
No.12, pp.7380-7384, 1980 ; *Btt*ft4, 873,1 91*&*) „ IfcKttAfciEafc 

^-T** (^v^*) ^4^5o »77*>^-vH7;*fciEtf-^**:aiB 
miktiO^fD l«7>75;i = ^7^t|| S , (heteroge 
neic) H5>^^x=y^v^^n±< i XEt-*ii:tJ:»)^>^ fl! ) ttWft: 
ftoT> (homogeneic) r 5 >*$;x:z y * v£*#ft&ft-5. 

r ^^7^7^j fcfc, V^^^C^BSCD^'J^T-^K (gp 

3>fcftffllvctt«-r5Cfctf-ess (*Httim5,464,764*&*U 1*5,487,9 
92^&*. I^15,627,059-t^?g, Proc. Natl. Acad. Sci. USA, Vol.86, 8932-89 
35, 1989. Nature, Vol.342, 435-438, 1989&£) 0 

^ i ? *fcttaijia*is^ : F**©j(ffliaaiiitca*s**fcBfrte»^ 
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#tfb (CDR-graftedMtt) , Jferjcfc t h«itt4h7>7J?xz^» 

Sfc^y^D-^-^flcofli^fctt, i g G , igM, IgA, IgD**iv 

^I«DT7DOh7^n>h (Freund's Adjuvant) hi: 
^ -f*. -fr^ ^ast,^*^ iOifSKliT^ 79 

^ij ^D-^-;nft(*tt % »*ft«»f^m*»'&i§fcjfii»*»e ) isi»-rsci:*«-e* 

ffitt&£t£®&^fflBM$jeift (5iD-7||ifi) fr*>>W7'J k-t£««u 
tt/wry K-v**D->fcu mmcDft«K:M^fc0UR(:»UT4«m 

^a^>h (Freund's Adjuvant) fcfcfcfc, #fc hffiflJM^ Uttft fcBU v 
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$;^>a*-f>fc©35fjS (*-f**-(Hature), «2 5 6* £4 9 5-314 9 
7H> 1 9 7 5*) &V*ti£WK*mB*&KKvXft*Z.£irciz 0 IP*,, 

**ntHH*«, »*L<tt»«ft:«*ii*ifi:«4IIUSfc, *?£L<iiv*^ 

P3/X63-AG8.653 ( 6 5 3 ) N P3/NSI/l-Ag4-l (NS-1) , P3/X63-Ag8.Ul (P 
3U1) , SP2/0-Agl4 (Sp2/0, S p 2 ) , PAK F0afeSlN(iBW5147, 
h^^D-T210RCY3-Ag.2.3.. t h ft* $ id- x*U-266AR1 s GM1500-6TG- 
Al-2, UC729-6, CEM-AGR, DlRll&S^ttCEM-T15*ttfflrSCli:3&iTf*5 0 

«r i e l i s Am(DMm&izm%mz «t 0 t»*-t acfct^frfc-sc: 
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^^wt^(Dm^mt^ ^mmmm^n^&^^ ^mt^m^m^xmm 

S^lfeilltli, MZlZs Ham' F 1 2ig^ MCDB 1 5 3igifc£>£l\ 
(ifg^^^^AMEMi^tfe^Oig^^^^Ai^St^MCDB 1 0 4Jgflfes ME 
Mtgifes D — M E MiaHfeN RPM'l 1 6 4 0J$ft % A S F 1 0 4 igtfeifc 3 1, Mi R 

>^DVF^77^- (DEAEifeliDE 5 2^) , tfM VuzT*) > 

(i) un^2\ztm,^n^7^jmm^mr^')^zr^Y. m^v^ 
fcfi^^'j^^ Kt «fc DW^nsiaiis^E^tcs^^w-rs^^^D- 

7-«T$)ot, i^^y^o-^^m^cDv^ b^i> (mitogen) T'f!l^tfc 
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mmtmrm t mm® t h-t? * s ^ y ^ p _^ ; ^ fro 

^tt*T*,T, ttt^D-^ft»fi)7Y h*x> (mitogen) T»tfe 

£fe, *«S^^^D-t«t(t @P£WiE#^ FERM BP-5707&UT FE 
RM BP-5708T#^WJ*ii«O7N-r^y K-v« t ^^D-t« 

fro fc MA^D7ij >fc*©£**«T?* 

tha^D7ij> fi ^ mil IgG (Igfil| IgG2> ^ Jg(J4K 
IffM, IgA. IgDMIgE^7^V^rtJ:t3^it07^i| 
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Ml. 64I10f, 1 9 8 8££tm&¥3-7 3 2 8 0-«f &$8^£#jlb 

f# t rsta & vHiie ? ( h m-sj^mm s s - p 1- s he*i s *i & v d j ita 

^) ©TSt{Cx fc MA^DAy>£3-KT3DNAfr&3tf»LfcCHatfi 
^ (H«^*««S=i-K-rsCiSfi?) £ N %tzm;U7i) h*-v^c,#HSL 
£ v £ * ^ y * d - ± ) i fate % Z2 - K r £ D N A *p J&f# L fStt ft V Lit ^ 

.tODNASttta^ &DNA£&ttftft||Bgp& (WAKE c oR I, Hind 
Uim) HlvtSftU a^WCN-UT (WAttO. 7 %T#D-*y;M£ 

SfefeU ^-*-©&S£ttU 7;i/£2®7k&u 0. 2 5M 

HCl^l:i5^to ftV>T\ 0. 4NCNaOHMC 1 0#HgjiU 

£!3JRUT2xSSC-e2®ifc$*ra. 7-f;i>*-£+#*S*Lfc»x ^f*> 
^(7 5°C, 3B#Ha) tt'no* ^*ymT'&\Zs U7<i)\s*-*0. 1XS 
SC/0. 1%SDSMCA^ 6 5 4 CT'3 O^PMItS. ftl^ 3xS 
SC/0. l%SDS^t3§-To ft ^tlfe7>f;^-$ri/A^7'J^-t?- 
^ a t^--;i/S§{;: Aft, 6 5°CT 3~4Wif s 0 
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Xti, 6 5°CT- 1 2«pK|gftSi&$"&So A-f ^U^-tf— > 3 >!$7& % 
&i£?fjgx £fcfij*#«fctraiffl (WjtHs 2XSSC-0. 1%SDS8«U g 

io^) ©*tt\ 74Ji*-zm 0 m7>oi*-*z--)imzxti, 

NA»ffr*^tf««*^3«««igEiajt»fc:T^ilLx 77-^^- (Wit 
Charon 4A^ Charon 1%, A.EMB L 3 N A.EMB L 4«¥) jg 
-e^Ma (Mifcf, LE392, NM539H) £JgR<E8IU 7^ A- 
7? u.-fcflsStt-So w;A7^7 7 'J-^aiJSern— ^ (H^Jit 
fs^f* LIS (at) JSt£^) Sfflv^Ts W*K^> h t**& (-y--foi> 
X(Science), % 1 9 IB 1 8 0~S8 18 2M, 1 9 7 7^) (cft-st^ 7 

^ — * a r »j *y -e- i/ 3 > £fr i \ hksis tifc v d j iiiiE^* s ^t± v j 
vl ( vj )m&? & ae^F e> u -s c t zmm? s . 

^^^-^-y^^xy^CProc. Natl. Acad. Sci. USAh $B7 5#* 114 7 0 9 
-IB 4 7 1 3H, 1 9 7 8S) *>t»<D3 kbCDH i ndlll-BamH Ifcrtf-i; 
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*P->MEP10 (rD^-rO^^H^r^-tW!^ 
(Proc. Natl. Acad. Sci. USA), £7 8m. 314 7 4-^4 7 81, 1 9 8 1 
*>fr&©-6. SkbCEcoRIiM-ST'D-^UfflK b hO^A^Ch 
aron 4A ©H a e III- A 1 u I *V A5> ^ 75 U- (-fe;KCellK *1 5* % « 
1157-M1174M, 1 9 7 8*) khC*lfi«^ 

0J*«b KI&JEIHBIttDNAftHindlllTTOU T#D-^y^«ft*» 
■C»BLfc«, 5. 9kbO^KtA 7 8 8tjfAU »E©7D-^flH, 

itfpSV2gpt*5iMipSV2 n e ofOJBa^^^-tsratffi^ta 

*att. c©pg N v^^vH^ifi^/b hCHite^hv^^vLite^/b bci 

- 653«UM»«litt SP210«Wfci,>,fc, a6tttt#fta^UTl^V^#«M«IB 

CrDhr^^m^tt, DEAE-f^F7>& U>«*;i^*A»as 

*miZ£tf% rt hi^E^D-t« (CDR-graftedtt&) j (i x jgfi 
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* * -fc if) (D^Jtn -i-Jlfcmz E&*t 5aRlS«t80fflllttai^fiS«Tft 

££U JAJRfcffl«WCii«IS^'rsaJffiT?!fca3oO<i« (Complementarity- 
determining residue ; C D R K CDR2> CDR3) SfcqTgiSW 

(Framework ; F R 1 > F R 2 N FR3, FR4) &1&to 
i: a » ft t> ~> it * J >7 P - ±)l #c <* * * fi* f -5 o 

b h^Ay^P^'J>*3l5©^^(i, IgG (IgGl, IgG2, IgG3, IgG4) , 
IfifM N IgA, IgDMIgES07'fv^'fr{:J:!)*^l#07^R 

ib#i***- **wfc*ttst hi^y *p-^;u*n&©£^g$fct^-fft 
©tm v^-r rtju-rst h-r Ay ^D^u>o^ft»ja-cft oT ^ j;^ 0 tzt 

tts 15H¥4- 5 0 6 4 5 8tfiiM#iB6 2-2 9 6 8 9 0^&$BH£# 
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S^**H8CDR«fe?fcajfot-5'J>fc< l-3®7^^L«CDR»fi? 

*t hH«CDRW^©±««ftD-|«r*t hHHafi^i:, »t^L«C 

DR W5t hL«CDRJ2W©£»«*3-K-r*b hLj»«fi^ft^« 

fa. 

¥&n u tzm v * * h m c d r ae* t m t h h * ^ uj&fc «t a c & 

•> * H« C D Rilfi^V t h H«*&? £ v * * LM C D Rlfif/t h L ft* 
ft: LTft«*ftft«*K* *--?ft£fltt*J&JMEa-rs c k J: * t h 

«BJ3ft::fctt5 rtht^D-t«j fctt x ^ Ay y D 7 y >*4ifigf 

fchfciftttx #i£ft:fi£oT> 0>JAtf. i:^t h^Ay^D^'^ji-g^ 
^-;Hn;<t* 5 v Mit y * d - *;i/tft#©ft8ii a i: |sj^^ t TM5£ 1 s c ^-e § 

So 

0iJ*tf, b h^MixtS h7>7i;iz»^T^n Nature Genetics, 
Vol.7, P. 13-21, 1994; Nature Genetics, Vol.15, p. 146-156, 1997 ; ^ 3I¥ 
4-504365*&« ; ft*¥7-509137*&tt ; .B«iMx>* N 63^ ^40-| 
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5 OH, 1 9 9 5*; BfttbflfiMWO 9 4/2 5 5 8 5^&fg ; Nature, Vol. 
368, p.856-859, 1994 ; MttlEf 6 - 5 0 0 2 3 3 *fcE«0**C 

1997*4 3*, mi 41) „ 

U H*WCttF(ab'). , Fab\ Fab , Fv (variable fragme 
nt of antibody), sFv, d s F v (disulphide stabilised Fv)fc£u 
lidAb (single domain antibody) 3 (x.*X^—t-*¥- 

t>-t>.T7ta-f^^ -'^>y(Exp. Opin. Ther. Patents), £6 
815*, |g441~456K, 1996*) 0 
d-T% r F (ab') Jj RU TFab'j fci± N u;i/D7i;> (^^ D -t;b 

DKastu t>s;««itio2*©H«lHt:?5E*-r«^;U7-f K££®ffia? 
H (HIHqr&MD ^CHyl (H^fffS^^r llStS) t*6ft5H«77y 

* > h *mtf s c £ #-e & s o cm 2 oofflra«c^ 7 7 ^ > P 

#StS^7^7-f KIS^OTSET buIB 2 OGDFab' a»k > S?3ttreo 
^77^ > r^F(ab') 2 i:iA-5o 
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^ r #iftj *fcfc* r#j;{fc©-£f5j Go^-fftfri:, 3il^fi<JfcfFg£ft?#5Ji 

cct- i"^^{zg^^nf#sii^j ^ wM$u #rak Jtfisu % jg&$j s 
s^j, umk rnwrn, sunau ne^k tmsi ^sij, ^n*^ 

<t ^ It V - & £ ft 5 o 

mmmm, 

tatt/m i m.te<Dm&t: & 5 ct -5 izmms. fcj±B»-r s c: t t «t t) «jfr s c t 

U l@©##fci>HvC lkg#S*;fc»K 1 //g- 1 0 Omg©il£-e> if* 
L< &5 0/zg~5 Omg©l!)^T% 1 B&fc D 1 [H]~iStlII&-^-f t&H § 
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i& m m iz m m o mim m t tz m © mist iz ®m l x m% ? % z t # t- ^ % e 
r, ®toomm*7 : )im®iz®iftz>z.tiz±t)m*. Mts^t^^. 

®fc h£#t£x>J^x> h~r* (SLE) cD^^UT'&^NZB/TOFlv 
(Science, Vol.125, p.1225-1227, 1994) , ©^fcttttfb^ (MS) LT© 
*^7l/*¥HMMN«* (EAE) cd*^ (J. Clin. Invest., Vol.95, p.2 
783-2789, 1995) N (IDDM) ^bT'&MOD (non-o 

bese diabetes) (J. Exp. Med., Vol.181, p. 1145-1155, 1995) , ®y v 

KM*?-*- (Goodpasture) OW^^UTftSWjft^aSJSJKftafc J:55 y 
hffffc^T^l/ (Eur. J. Immunol., Vol.24, No.6, p. 1249-1254, 1994) N ©b r 
ttttBWfy^M^T-fcSDBVl^** (Eur. J. Immunol., Vol.26, p.232 
0-2328, 1996) fcfflv^c: ttfnjmx&Zo 
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isi&> rjTT.iutftj fc«to»#*n«FTL435iffliiaoaBia«iiottjB % &mz 

ftm (b) tt rjiT-lttfrj {c«ts«^CDTO^^L. &® ( C ) a rjTT-i 

Jn#j £i:&tz r^icAM-l^j *ln^.fe«^(Z)j|BIJias*©«SB*^U, 

El (d) tt rjTT-lfiifcj ££t>iz rj T T-2fct{*;j *1ia*.zt&&(Dmm&m<Dft& 

@2lt r JTT.ltft^j tJ;t)S|#*nSFTM35ifflliaaV7y hrSttfcywi^ 

#EI (a) tt^ix®ffifl^;(in;tfc^»£©FTL435iffl^^ 
#0 (b) ttPMA*^Afc«^©FTL435i|IOI«ao«OiacDttS8*jSL, #(3 (c) tt 
rjTT-lftttj **Iifc*^©FTL435|Blliao|0ll!acDtt«Sft^L, #12 (d) tt rj 
TT-lfctttj t * tmFA-ltt*^J(in^fc«^oFU435|fflje©«lliaottS8*^ U 
#H (e) fcfc rjTT-ltt^j £ *{3titCD18^^^nxfe^©FTL435«©« 

©tttt«*u m (f ) tt fjTT-i^j tt^izmcm-m^nuttzm^cD 

FlL435W®m<Z>tttt«*U #0 (g) i±^ril©«t«:*lioil4^*^©tS 
ttfc'J W^«0«fi®ttlB**U #H (h) ttPMA*4D*fe*^©«H4fl;i;> 
><*«®IMS©tt»**U »H (i) tt rjTT-l^j *mZtz®-&(Dft&<bV 
Wt*»0»B®tt»**U #H (j) (4 rjTT-im#j fcfcfcfcfftLFA-liftfl: 

*iD^fc»^0^s^4jb»J>^^«o|aliac!)ttJ!8*^u^ (k) & rjn-its 

*fc#IS (1) tt rjTT-im^j i:i:*{c^ICAM-im<*:$in^fc®^©rS(4{b'J> 
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H3tt % 7D-^ h^-^-SffllxTSJ^tfcMttliaKi^S rjTT.ltf 
•"JTT.llfiJKj 0«a©ttJB*^rB|-e»5. 

H5tt* SDS-PAGEtzism^i&tc^tJm/ftfe rjTT.llftJKj (D«ft«(ttttft 

#® (a) a rjTT-im^j ^-f >^ur^&^ru-h^oaiiia©»» 
^^>^ufe7-u-h^©«auaos»ottSB%^u &m <c) a i-jn-i©^ 

&»©ttJ|g£^U (d) tt rjn.!^ ©Fabt&fM" htblz r JTT-2Jn; 

BI7tt % rjTT.l^j *=i— 5^ >^U£7>-M;:gtLfcTO»© 

r Ag(-)j £ rjTT-lt^Mj fcu-f^ >^LTl^^ri/-hfc*rt5ffi«|i 
IS»*5*U r Ag(+)j ttV*rft0ffi#fciQ*&^»£<o rjTT-lttiij 
>f l/fcri/- Kti3W-5fflWiailiatt*^U r Ag(+)+JTT.l Fabj tt rjXT-j 

l*5ffi*Mffli!Sttfca*U £fc r Ag(+)+JTT.l Fab+JTT.2j l± rjTT-ltrti*:j ©Fab»r 
*b£*\Z rJTT-2Juttj *An*fc«£0 rjTT-lOTj ^-rOyU;7b 
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f«cDlUT«irClftL^COS»JBT® r^v hJTT-l^j Rtf r^.y f.j T T-2Jn 

H 1 1 tt, r t hJTT-ltt*j , r t KD28#-?j S W r k KTLA-4#^j ©7 

H12tt, r t hJTT-ltt«j % rtKa28» fjaot rthciiA^ fj(oa 
HI 3tt, rv^^JTT-l^j £n- KtS^ ^ v *DNA©*ag£«i!Ci&fc 
HI 4tt, r^y MTT-lM/glj aUf^CD^-^^-y^^r^-f 2/>^« 
H15tt, [ 3 H] *$9>K£*W*£±Dm&Lit rt hJTT-lttRj (c*f 
■THr*5o 

ft«(*« flttft^e C 3 H] (dp,) z^ to 

HI 6tt, Ifttf;^* Hfc*W-*^»WTi/;u^-ttJH#«jtt (EAE) 
Jfttttt* a 7fc L&£Afttt®£g* ^ U * MttttE A ER*®fettQ* 

HI 7B\ ^^1/7')/ hfc*tt3*I*tf;B&0 rjTT-ittflj CJJtSt; 
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^ttfctMgFcfcoa^ij^r^K (rJTT-l-IgFc) ©*&Kfc:*jt*3*7At 

02 Ott, 7Df>f >At77D-x*7A(as r t hJTT-imJlj 
SfMfcbHgFc (hJTT-l-IgFc) fcCDBtetf U ^7"*- KCDHSlfcjfettsa^ Ab* 

02 SDS-PAGElCJ:Smm^i&tC«t»3mffbfchJTT-l-IgFcCDSm»^* 
02 2tt N r ^>yMTT-mMj fcu- Kr*cDNA*#ALfc Y^y^J^-y 

IUTtiS^SjRMS/\-r^U K-v©H$i£ti; x >5r-7- (Kohler) £<7)#& 
(Blood, fg81^ 101-111^- y x 1993^, £#MLfc#e>m\ 
^o-^;utft^©^i^M^f,(D^^ (Handbook of Experimental Immun 
ology, H4#, 117.21-117.21^- 1986^) '£#JHLfctf6fTofc„ 

*1\ 5y H»l»H«J!attFTL435||||iaSftjSEJSfflSMtUT, »iftJK£BALB/c 
vfrafcOBi (lO'lBUB/E) , 7Bg, 14B § £ «£tf28B i ^^BOWM-?: 
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UratJlDy^^xD-^jBHSPAI (JCR No.B0113; Res. Disclosure, Vol.21 
7, p.155, 1982, Stocker,J.W.et al. ) tM^^ ttto^J tu-i-frfoft 

tt)S¥*f 

:J-;Haf*® fcgJKT & 3 FTL435«£ £ «k * j»«f f a^fcCiD^-f 7 

L435flMg (5xl0 6 cell/ml£0.1inl) £»«u ^-f^'l K-7©JS»lj|j 

n*nio//g/Bi) san*. 37x;Tfmiai««Lfeo ^©p^wry k-v^o- 
> r Jn-ij m^d-> r JTT - 2j co^T®e**iaiavia2fc^t-. 

#j ) 0\ FTL435«uaft3*<**d#5^ffl*l$oia:/«tB$nfc flai(b), 
SVH2(c)) „ rjn-iM^j tfcsbft: rjTT-2M#j §M5ct(:<t 0, 

r JTT. ltattj «fc SFTL435«©<jg|fi#3i! < WfflZtlZCL t&mm$titz 

Ka)SOT(a)) „ 

CO rjTT-lifi<fcj #J&t«fc3FTL435«©M*#, tt3Ettfcg6ft©£;i#W 
&T&SICAM-1 (Intercellular adhesion molecule-1) £LFA-1 (Lymphocyte 
function-associated antigen-1) <Dm<nW!m&m\Z J: 5 *©a>gfr£{tfg-f 
to* r JTT-im^j fcfcfcifii^y rICAM-lififl:lA29 (10//g/ml ; IgGl) t-fetti^ 
f MFA-lJrCi* (10^g/ml ; IgG2a) £an;LT37 0 CTlB$Fegig#L£o 

r JTT-llfa*j *!l»ti*FTL435«llBO«mi4, ttlCAM-l^aVttLFA-llfti* 
©^■fixt:J:-3T*«i«l*ixiftipofe ( [mCM-mm :Hl(c)SOT2(fK 
[ifcLFA-llfcfl:] : 02(d)) 0 
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®M®<D%km#®%$ titz (H2(i)) o LfrLfctf6 % 'fittfl5U>ytgEj{WBBc 
*TUTtt> rjTT-l^j JW*fc:J:5||BB«||6D^<tt s ffiLFA-lfiW* (H2(j)) 

*«trmicA»f-m«: (02(D) taowi^nfc «au „ 

*fJHTf*S^-fn©ttflc*jD^3&;^^ (02(g)) «fc -5 lc N rg&fc 

'J >^^«^©«M 'J >^«tt x PMA (Phorbol myristate acetate : LFA-1 £rS 
ttYb*-»4«IIEMf *) (02(h)) rjn-iffittj (02(i)) t:«t5j|njafts 

fc^ M7'J K-^*n-> rjn-lj sue rjTT-2j 1996^10miBtt 

Kbfc ( [JTT-1] : aPBSFK«FEeM BP-5707. [JTT-2] : SRftFftfr^FERM 
BP-5708) o 

v^^y tu-l-frtmyj V*47m%*y V (AiershatfttSE) fcflH\fc 

&r um-zmm <d ? j v * 4 7 t* * 4) c ugi t 2 n & 0 

««*MSfc;feW3 QTT.l^j Stf r JTT. 2tn#j ©BfTf S^CD&SiA* 
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575S10«|>O^^^^-7 y h (150^M250g) ft^x^x-y^CTJjH* 
St>*10%FCS>£^tfRPMI1640tgtfe*T-37'CT-, 3B«*«rscfcfc J; »), 

ftl435«, rnmmMs mmm^R^mt u (&5xio 5 m) * r JT 

T.lffittj *fctt rjTT.2mj fcKj&j*^ fcl^FIT(««!fivSyUgG (Cappe 

itt«) fij6**fc», *fi*nfc«§s©a)tai«xK y ^^ x . j - h (EPI c S 

-Elite) 7D-t>f M-*-£ffl^T«Lfc 0 
«*ftH3t^. FTM35«B7?tt, rjn.ifiWj »W rjTT.2ffiJIj ®*ti 

«fc3fcfcofc„ JB^ftltii^ rjTT.ltt^j rjTT.2tt®j cd* 
«>**->tt, -SU^fc. iOISjRtt rjn-ltfiJSij rjTT-2tftSj #PI 

U »t*«j»T© rjTT.m^j ®Bttr&0? ( rjTT-ittjRj ) aft* 
^^->*««f1-Si«n?, 2«»®7yj* (Wistar^K &OT3447yh) 
»Mi*T'JWi3a x M»I4|B'j>;^Jl(:Mt5 r JTT - 

573rS10a»OWistar7v h&OT3447y h (1507}M250g) S«>*x^;i/a:-^ 

ttfttttUU ft)^lTWI^S^tfc 0 Sic, J*M®1UMKtt&:i 

>*^U>A (ConA ; 2/zg/nil) S^10%FCS§^tfRPMI1640tgife*T-37 o CT, 3 
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^««B*J:W;oiiA*fti*6iiJ (OB) fc*»Lfcj**fc*T U #V 

(io//g/mi) fcs**^ ssfe*nfcttija©m^ft*xt:y^^xij- 

h (EPICS-Elite) 7D-^ h^-^-$ffli^|j^ Lfeo 
IS**0 4t^-ro Wistar^v hSU r F344^y JSttflsTU W^J» % 

«f 

r JTT.lin:Mj aw rjn.2fiaRj OtttttJKffrSBWT, FTL435ffl»ftftH 

(1) t^^XbRT^MJlS^S^cDTO 

FlM35JBttftPBS-?ft*Lfc& % 100/ig/ml©NHS-t^^>^#tf0.1M^^^^ 
( P H8 -°) i^xiO'iH/ilt^a^iU &TC40ftlHI£ft$ 
*fc. *USSPBST3lilijfe»Lfcft, BT*fl3^y7y- (lfflP-40, lOmMTris-HCl 
(PH7.4K 0.15MNaCl) £5xl0 7 cells/ml(;:&* J;9t;:»U 3(OTi*/fc£ 

: f*dtt»it»±»4-80'C7f»#Ufc. 

(2) *JSi5t»&VSDS-PAGE||#f 
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DMSUfc rjTT.^j omma^s 2«/ilt44J:^C7DT^>G-lr77 

* u io/£ i© tr - xizM'L xtYiuzm^mtmsoou mm u 

i--*rtv7T- (0.15XSDSdW^hU«>A';>ttMy7r-(pH7.0)) £j!jQ;t=& 
*>^©-»fcl.25»IP-40fcM-yu*^-« (20U/ml) *tttoL-*£j6** x 

V7*i))],TZ Yf)\sm%xm (SDS-PAGE) «1t>r^.y77- (Enprotechft 
SB) £»*flDOT;&»U itmai&SL PVDFJJJUc&^bfco £^«t& 3% BSA- 
PBS .-e7Dy*>4r£ff^ N K^T^tf4r>^--tf«iaU r h 7 trs; >fc 
Mffl8ttM»OgBttt{j£^ECL'>^^A (AmershaarfliO fcffl^T 

05te*^t. r JTT.im^j fcJ:Dg»£ftSFTM35«I]fi±®#^ ( rj 
TT-lMj ) t± % #StcT (E5+K: r(-)j T"/TxLfc) T^47kD®#^g£# U 

^fcjfTcT (H5+(c r(+)j X'mbtz) ^mm&&Tfmmo)ft?m*%LT 

rjTT.llnl^j (i N #ii7cTT-#j36kDx t fcil7tTT*^J20kDO 1 *czm> KfcJR* 
tmj tZmmtftiZfH-) RU rjTT.2^j ( r JT T-2Jn;#j fcJ;&gS»3 

Lmmme] mm rm.wmj W57y h KggioK®£*£ifcttvfc:N 
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mm? $ j mm 

(1) rjTT.lifiifcj T^-r^-f-a^ACDHR 

&8fc0U-e»»Ufc>W7*«; b*-v^o-> rjTT-lj <JDig#±vifr e>mi£fc<fc 
OttSatfe rjTT.lfitflcj ©)liM^p c S2mg(2ml)41mlcDro^^>G-fe7TP-X 
WEfcil^U 4°CT miB£jfo£t»-fc. $JJg£200mM<DHJx*y-;i,;r= > 
(pH8.2) T?3HIi5fe^Ufco £6fC, 10bHSM*-;h^ 'J Sx-f h (DMP) 
h > ( P H8.2) ^SaTlRH-f^i^-htSCttJ:!), 

(2) rjTT.lifijgfj ©HM 

FTM35^fflaS*l(«FCS^*RPMI1640»^l!lftfflv^T*«Lfco fllS* J: 
- (1XNP-40, 10mMTris-HCl(pH7.4)> O.lSMNaCl) £5 x 10 T cells/mlfc& 5 «fc -5 

m&mmmwft? ±m& -so-cx- u& l & 0 

?^b^*^7T-50mlStJ ? PBS20mlT-^Lfe^ 0.2M**V 77- (pH2. 

8) -C rjTT-lJSWj S»ttJ*-B-fe, JgffiUfc rjn-lfiUKj £1M HJ* a* y 77- 
£MUT*fOLfco f»6ftfc rjn. USE j tt % ±*80 e CT-{S#b#:o 

(3) N*«07^BE5"JO^ 

ff^nfeUM rjTT-i^iRj SDS-PAGE-CSWS&, tt&fcJON**©:?^,' 
&E?!l*ifc£ U Glu-Leu-Asn-Asp-Leu-Ala-Asn-His-Arg©7 S y KE^J*^trc 

( 4 ) ^«H^ 
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5#SlO«tt0 7 y h (15O7JM250g) *i?x^x-^;niT*» 

B#«*SIS3Stfe. 2',7'-e* **** 

y7UW>rh7t r*^*-*:^^;!, (BCECF-AM; Molecular Probestt 
SO 10/cMftiOtnU 3TCTf30^BB»r5ikC«fc»), fftfeftfttfrofc. « 
&PBS-e«fe»Ufe«, 10%FCS^^$ f RPMI1640tgife4'{C, 2 x 10 7 cell/mlcDi[f£fC& 

96*ELISAru- r-fc, (2) -cfffcJliai rjTT.lfiUKj ftlO* 1/weltt? 1 ft=i - 
r*PBST?«J*UfcSu .3»SA**fcPBS*200/zl/wll»to 

fflttftliftlBlft (2xl0 7 cells/ml£0.1iiil) (I3»ft) a 

mti^UU; rJTT.l^j (DfabMHr (5/zg/il) , 
MBS (ftjftj&) > » rjn.lttfrj ©FabBrtt (ftttft) rjTT.2^j (1 
0/zg/ml) *au*, 3TC*lWIB**Lfc. ^bT^^«| St5B(:N 
#^x;^iOTO&^tfRPMI1640tgJfe(ZT l^Lfc, #*x;u&*¥H«fl| 
-CtBJKLfc. &^T% §->x;utc0.1%NP-40^100/zl^mLTri^-h(c^ 

(Flow Laboratories^) Sffll^^ 538nm (485nmT'I&^) ©^fifOM 

»43r»Lfeo ft*, mm rjTT-ltt^j S^-^-fV^L&^IRSWJHfcLfc. 

JMMi, fjTT.l^j OFab»fM-#aETTO*^3ftCJI8 rjn.lMj f 

(06(c)) o *fc*©»»tt, (c ^ ^jtCPl^ttfc 

(B6(d)) o 
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[5WWT7J 5* h rjTT.lMJij ^n- f , t - 5cD NA©^D-^>y 
1 . cDNA7 u -Of^U 

1 - ( 1 ) ConAMft? y h >^»<P60poly(A)+BtA©tttfi- 

C«AT*«L**,, HW4*y>; W (Con A blast) (WlxWcell^. 
1) *4-Ct?5»B (2,000xg) Mbt, eUSL&«n«IS06EN 

numcm ufc. mzntt±m*^ r mA Purification Kitj (Pharaac % 

ia#§!0£^Tpoly(A)+RNA£MML*:„ 
1- (2) cDNACDMH 

ML;fep 0 ly(A) + RNA5^gSi§^ U r lime Saver cDNA Synthesis RUj 
(PhanaciattK) *«^TcDNA*^u&. y - = >*©»**±fcr*fc» 
Not r oligo dTr^v-j (PhannaciaM) * 

mzXJ^*=,A (Pharmacia*!!*) *ffl^T^-f X»H*ff ofe. 
1- (3) ^ * 

»6*lfcEcoRI*J:0tMatI*«(ft*r*cDIAft, EcoRI£J;tfNotIM!Lfc^ 
*-pME18S (Hara,T. and Miyajima,A. EMBOJ., 11, 1875-1884, 1992 )fc*«Lft. 
JMftltftCtt r D NA ligation Kitj (Sfl&ttK) ftflKSfc. »6*ifcSi64rt 
***HTK.coli DH5(*^ tt ^)^^ tfeo ^^o.^ (600n 

Ltz 0 75* * KMA(Oflr«t3ttQDIA6EN-Tip (QUIAGEfttK) fcffiufc. 

2. cDNA-7 j 75 U - (DX 9 *) - —I,/? 
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a*MJ- = >^JStiyt=>^fc (Seed.B. et al. Proc. Natl. Acad. Sci USA, 8 
4, 3365-3369, 1987) fcJp&Tfrofco 

2 - ( i ) cosmm^omB^mx 

»6*lfc5-fr5«J-*xu^hD*i/-s, a >JS (Potter.H.et al. Proc. 
Natl. Acad. Sci. USA, 85, 2288-2292) t «fc *C0S7*M&fc#ALfc o #A&60I$ 
ITOU ±?S*|»*LPBS-e3I5It5fc^Ufc. &<^T»PBS (0.5mM EDTA) (37« C% 
30#) UfcftK^yy-f >y«^fcJ:»)«l«iftiW*»Lfc. ayjnphprepj 
( NYCOMEDttSS ) * ffl ^ T IBIJa© * S 0 JR u • 

2- (2) >^->^c«tsaie^3giBiigcDaij[ 

f#*ftfc£«!*PBS (5%FCS X 0.5mM EDTA) CWBLfc. flUME* r JTT . 

Mtezmzu mmmmmmm\,it*, J**mett*L&flA»&Hirt& 

(Hirt;B.J.Mol.Biol.,26.365-369)fc«fc 0:^*5 KDNA*@lRtfc. *#<~>*lfc:r 
7** PDNAfcffl^TE.coli DH10B(GIEBC0 BRL*iS¥)£^W&&Lfco *$K«ft<* 
*ffl^Tl&l31-(3)i:Ptttr7^* KDNAfcigiH, IKLfc, f#e>ftfcDNA£ffl^ 

S«8B(l)2SkW*(2)t:gB«Otii^&Mt2|Hl«l»3fiLfTr5fco 
2- (3) ^i/*5F^ :7*n->©i|i(| 

30iO^->^ s BHfe&LfcE.coli DH10B£^>K^y >S#LB plated 

y7a (Maniatis.T.et al. Molecular Cloning;A Larolatory Mnual.Cold Sprin 
g Harbor Laboratory, Cold Spring Harbor,New York) T-r^yU KDNA*@iRL 
«U2*lfcDNA (-f >tt- hDNA) tlWrtfe. T3tfD-^y^tt»»»©*|l, 
»0.9kbOcDMA**"r5^n-> (J.^T> ^D->$ r T 132A7j hKpfS) ** 

fflS3(l)t:SB.tt©*iS*ffl^T. rxi32A7j &litfC0S7iHIireHBttfc:$6S£-B- 
fco r T i32A7j #A«£, rJTT.ltt^j rj TT .2^j £Btt** s & 
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^X-mcmffiffi-WZlgG (CappeWtS) 

Jg£EPICS-Elite7D — tf->f M-*- (Coulter^) 4ffl^T«^Lfc. rj T 
T.lffittj RV rjn.2^j tt r T i32A7j «e^ffi«j*SSKBaLTV^fc 0 fe£ 

3 . jg* mmvT * j wmw&iz. 

>7U-y r|i32A7j nmXBM^ V?-***/^*. *) r Auto Read Sequenci 
ng Kitj (PharaaciattfH) t r A.L.F.DNA sequencerj (Pharaaciafttg) fcfflv* 
T&^Lfco tt£MJaia*3— r^, v hJTT. ltrEiPj (DmfeTKS®. 

Efllftitfi^AWrV? h TGENEWORKSj ( Intel liGenetics*±S!D £ffl^Tfl?*frL 

6*MUfft3) Ctt, Hfll«6-(3)T?ai^LfeN*«l7^>'KE5Ufcl^-07'^y 
»E8l££A/-CHfc. Zu-y r T i32A7j #A«*^ rJTT-ltatej fcSKEJfc 
-f €>dt£ 5 ^D-> TT132A7J fcfc MTT.liaMj 

rjTT.liJtPj Olf^T* y&E^J©-&4tii£^T, Kitei:Doolittle<Z>£ 
& (Kite, J. &Doolittle, R. F. J. Mol. Biol. 157, 105-132, 1982) CffioT 
; W Ko^-.^Dy MP«f*ffofc (09) o *©*S£, rjn. ltrtMj ttN 
*Jffi fc $/ ^*;uE8l * * * 3 aflaUKjlS S II 3 c: £ #B£e> £ o 0 £ 

4i\ 09 rcHOj B:NS!*|||g£fflStt&ii*U r Pj tit 
U>Kfti8Mfc£*U r CKIIj fcfcft-t?^ - KII*^U r PKCj tt^Df'f 
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1 . 7d- ^cd^r 

»Mi7T!*fc*D-> r T i32A7j ftflWR»*Bcc*I*J;rjcHotI-e«fl3UT. 

iiiaOMUco 0KLfcDNAJr*ft r QUIAEX gel extraction kitj (QUIA 
TUtim *«HT»«U *6*X*DlW*ft r Rea dy-To-Go DNA labelling ki 
tj (PharmaciaftK) SHUT" PT*«Lfc. C®«NMAirM-ft77 - 

2 . cDNA-7 7*7 U — ODftM 

2- (1) poly(A)+RNA©ttm 

*«im-l-(l)i:l§I«JcLTx ConA-CjW»ufct r*ffijfilfc*©y (c 
on A blast) <DPoly(A)+RNA£J$tfj Lfc„ 
2- (2) cDNAcDUM 

»«Lfepoly(A)+HIIA5^g*«iajfcu r 0 lig 0 dTrs-f v-j (Pharmacia?! 
K) fc TTime Saver cDNA Synthesis Kitj (PhraaaciattSl) *J8HTcDNA££ 
ZcoMTyyt-ZttmLtz'ik, */t>*?A (Pharamaciaft 

2- (3) ^2*-^<nmfr&frjkTi^v>T-i;y? 

n £ft*:EcoRl3fc*iSj£;g-f 5cDNA£, EcoRlT-MH * - r^ZAPHj (S 

tratageneftSO WMSLfc. r DNA ligation Kitj 

CtlS r G lGA PACK II GOLD j (Strategene#§!!) &R^T4 >t hn 
rtvT-Vy? {m vitro packaging) Ltz'&, mztitzy t -5>«-?fcffl^T* 
E coli XLlBlue MRF' (SteategenettH) LT«*it7 7-- *J***+i 

3. cDNA^-f 75 -<DXZ U 
7,5 V--y>7\± TRapid hybridization bufferj (AmershamftlO fcflj^fc 
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75-*/W:ry^*-* g >$S (Maniatis.T.et al.Molecular CloningrA L 
abolatory Manual.Cold Spring Harbor Laboratory, Cold Spring Harbor,New Yo 
rk) izft^ftitzo ®*>tltccdM5J7^i)- (lxWM) ZB*7ls-HzZ 
r Hybond-N nylon menbranej (AmershamJiM) ^fflV^T ur'J 

^y^tmmmms-mmLtz^p^my'a-y^^ rR apid hybridi 

zation buffer j (Amersham*tl!0 *-er7-^yw7'J^^-i, 3 >^ 

P->^fc„ S^n-^^^r^^^ v^t;i, (Stratege 
netf) t^oTO^x W y 3 > ( in vivo Excision) {3 ^ u 

7iO^->« E 5,j^ ^****cj:i,, r Au to Read Sequencing 
Kitj (Pharmacia^) t r A.L.F .DNA sequencerj (PhannaciattM) £SH>T 

> r pB sh41j fct, r b hJn- Mj cd±M^- KLT^SCfcwra**ifc. 
r t rJTT-lt(WRj ©a£lfc!5*$r (open reading frame; ORF) £#/foir-5cDNA©ig 

^2, *fc5 , »OT , EJt|*$tftt|SE5»j 4iB 5ij # ^3 (0RFj ^ ££«2675S6 
25) tfjkto mtn->\Z^*t\zumm&, r t r-JTT-lttJRj cd£J|£d- 

(Hi o) o n i ofc^n*t*»), t 

r&U^y hco rjTT.imJij 07^^KE9!lffintttt, 6 OXfiLfC**. 

*D-> r pB Sh41j fc«kD^ft*i»LfcE.coli.DH10B (GIBCO BRLttU) 
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mmtzmtLtt mm^ nm BP-5725) 0 
5 . rjTx-itwcj om*mn&v£*¥ifMn 

IJ>7 " /1 " 77 * y-fc«r«t ha*o«ia«^Tf»s r C D28j r C i 

LA-4j fc*©j»Tf*a««i«ttft#UTl^ci:*tWK$nfc (01 lawai 
2) o Uai/fct*!), r CD 28j atf r CT LA-4j ii x TjttofcttfcatfflHfc 

«E*J rpro-Pro-Pro (PPP) j tf*#atn:i,>*. <3> : M -f > 

fc, CD28aiiTOA^t*»t*^^;i^fi« fcUT<a3(4!EW r Tyr . X aa-Xaa- 
Met (YxxM) <I^lFxttff»©T.^B*Jt*T*. ) #«#*tiT^*. 

M«£*tiTaSfcf»Hfttl3 r CD 28j 5^ r CT LA-4j Ktt«toft«t*fcnw.0 

*J7Tf#fc*D-> r T i32A7j «(Wia»*BcoRI*JiOTIotlT«|ftUT, 

.*»fc.fc»>a*Ufc D tffttUfcDNABfrfr* r QUIAEX gel extraction kitj (QUIA 
TEMtt«) *ffiHT»»U ?)tlfeDNABTM*^ r Re ady-To-Go DNA labelling ki 
tj (PhanaeiattH) Sffl^T 3J Ptf^Ufe. £©**WW**75-*A-f 



WO 98/38216 



PCT/JP98/00837 



77 

2 . cDNA-7 -i -7 s ? U — CDfEM 
2 - ( 1 ) poly (A)+RNAOfflm 

ll»J7-l-( 1)£ little LT. ConAT'fiMLfe^^^Mfi*'^^^ 
xlO'cel ls/ml) fr£©poly (A)+RNA£}ftm Lfco 
2- (2) cDNA-7 -f 7^ ij 

iiuI3T*MLfcpoly (A)+RNA 5mg£^M£U oligo dT 7^7- (Pharmac 
ia*±SS!) r Time Saver cDNA Synthesis Kitj (PharmaciaftiO £ffl^TcD 
NA^^tfec mcdUizZcoRlTVy^-nMLrc^ 7;0*7A (Pharmacia 

2- (3) ^^^-^©^ji^s^v^y^— 

HyfET-f#£ftfcEcoRI^38£#-r3cDNA£, EcoRlT^IILfe^^^ — 1ZAPII 
(StratagenettM) tatfgLfco »*g£j6fctt r DNA ligation Kitj (Sffijga 
M) fcffll^fc. C*i£GIGA PACK II GOLD (StratagenettM) £fflV>Tin vitro 
packagingUfcSL S^ftfe7 7-i;fi?^^t, E coli XLlBlue MRF' (Stra 

3. cDNA5^ ^ ij— <DX? U— 

U— — >^(iRapid hybridization buffer (AmershanHtt§g) fc/fll^fcT*-? 
-^Mnj^ -t?-*>3>& (Maniatis, T. et al. Molecular Cloning: A L 
abolatory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, New 

York) izm^n-otco 

fu&BTMi&iifccDMA^T^y- (lxiO«ffl) %m^7U- h t»»U Hybo 
nd-N nylon menbrane (AmershaatftSO £fflt^T U7'J ££f£M L£o 
TOHB9-lT*Mbfe 32 P^ISjrp-r^ffl^ N Rapid hybridization buffer (A 
mershamtttO 7 U ^ -t?— > a >Sfrofe. l&*£iJ--> 
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->*i'>?)l77-?T'%ffi& > Stratageneft Instruction Manual {c^o Tin 
vivo Excisiontc&U 5 * D->£plasmid MAt bTEJK Ltz 0 

5{@<D*o->©&*(coot> i?7=**i, (dideoxy) ^fc^ r Auto R 
ead Sequencing Kitj (Pharmaciatt^) JSlU TA.L.F.DNA sequencerj (Pharma 
ciattM) £flH>TH«IS?iJ£&£L£o m 5 * D->*CD4fi©* P-Xif^ 
T[I!Jl;Jg«iE?!l£^A,T-Ufco r v£xJTT-l|nJIj tf)±H£D- h* <T £> cDNACDig 

»§BFij&tf just- ^ y ^ie^j^E^j#^ 5 izmmtz* 

®miz2 o o?^ smmm-frzmf&zti, ztz-wz, 7>nMthcDrj T T- 

lin/ij tt, &«(D?$XM&t*TK ;®.m*mmi& (6 0%W±) £#LTV>;to 

f-i* (in situ) ^^^U^-lf-^3>&tzJ:t)^|ffbfeo 
/wrij^-tf-ya^rD-y^Lfeo coyo-^ffl^ 129 sv 

J v^^/t- y ^ y*DNA7-f 7^ U- (STRATAGENEttSS) 'J-^>^U 

i/>y->dUTP (digoxigenin dUTP) T?«»U:7D-7'fc Lfc, a2«7D-:7£ 
£WLfc^£;<DNA£|g£S*fcau SOW^AT^fc h\ HHfifBftx** h 

(metaphase) gS&tticW 7 V ^ X£-&tzo ft£W/W 7>) yjM—i, B >.> 
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©S§^®3 3%©<fiB, fiP*>, v** r CD 28j r C TLA-4j 
±©ttlfcB-©M>H <-iC3j t*4f*cii:*»iH6<pfcft, fe- ^ l+ 8 0 
fl®IW08!*ffi0JUSfc:^?K«r LfcttJR, 7 9fl®«WTttttK*j|tt 

-©e*fcWfc«8Tf»6Hfcejii % gp*, rm-mmj t rcmj tctl 
a-4j t<om»mmMBL***.&to*i,h. ^ii-mm, v rcmj * tctla- 

v 

^>>^S& (alternative splicing variant) £=J-Kf3t,<7)£:#;t£ti 
5 fib© 1 -QCcDNA* TIB® «fc ? {z ^ o - - > ^ t fe o 
l. ru-zroftm. 

r ?vvm.mmi *=»-Kr*cDNAi»o.9kb4t»»)mu thu-^jim^ 

*»fci»)4MtLfc. #8tUfcDNAfl?rtt£ rgujAEX gel extraction kitj (QUIA 
TBNttH) Ml»T»«U ttfeftftDNANfftft TReady-To-Go DNA labelling ki 
tj (Pharmacia#®0 £ffl^? 32 PT*tl?§®Lfco zomwmm**-?*-*^ 
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2 . cDNA-7 <f 75 >J — CDflsJj 
2 - ( 1 ) poly (A)+RNA®*ll|ffi 

^wj7-i-(i)i:i5i^(cLT> ?y hmmmmmtY'iim (^ixio s ceiis/mi) 

e> ©poly(A)+RNA£lflm L& 0 
2- (2) cDNA-5 -f 7^ »J -©flOR 

HulB©«t-5Ca8§SLfepoiy (A)+RNA 5mg£££g2£U oligo dT 75-f7- (p 
hanaciaftK) £tf r Tin ,e Saver cDNA Synthesis Kitj (PhanaciattK) ftffl 
^rcDRA*^rtLfc. j»cDNACEcoRl7'^r^-ftWftILfc«, ^>*7A (P 
harmaciaftM) fcfflUTtM' X^HSff -Dfz 0 
2- (3) N®$I^^stJ f >'1'v5r-^>^ 

BuM©«to(CLTfi?,n7!rEcoRI*3g$:^-rScDNA^, EcoRIl?MLfc^^ * 
-1ZAPII (StratagenettK) (caMSLfc 0 aefi*6fe:H: r D NA ligation Kitj 
(£S£ttSE) fcffil^fc. dtt£GIGA PACK II GOLD (StratagenefcK) fcffl^T 
in vitro packagiDgL&& ®*>titz7 ^-Wl^b^x. E coli XLlBlue 
MRF' (StratagenetiiS{) Zfe£t t- y^Mt577-^ e> 

3. cDNAv^f 75 U— cd^£ ij>_-^^r 

'J— — >^(iRapid hybridization buffer (AmershamttSS) 4^1^77 
-*>W7»J.*y -tf— >a>£ (Maniatis, T. et al. Molecular Cloning: A L 
abolatory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, New 
York) fctt^ffofc. 

a9CT««bfcT?cDRA5-fr5y- (lxiO'fi) Hybo 
nd-N nylon menbrane (AiershaattSK) *flHvCl/7*'J*4flUKl/fc. Rury* 
S^SuH310-lT^SlLfe 32 P^7-n-^ ffll v Rapid hybridization buffer 
(AmershamttM) ^r^-^^-f ^ -t?-S/ 3 >£ffofco 1 
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Zu-y^yV)\,7^-0Tz)m&, StratageneJi Instruction Manually 
Tin vivo Excision£& U 2 >? D->£pl aS mid DNAi: LTEUKLfc. 
4. Jfi£E*l&5£ 

2 fcwc* 5? 5***5/ (dideoxy) &fzJ;D r Auto Read 

Sequencing Kitj (PharmaciaM) mikX.Y Mk sequencer (Pharmacia*t 
») *ffl^T JISEaifcfcigLfc. 2ffl®*D->j^^THWBa6Ey!l*^ 

srr$>»E*J4E*l#*6fc:lB«r a. ft£ftfccDNAE*Jfr&«»3ft3>$ 
^®?E?iJ (E#JM6) ^»J7T-^D-->^ufe hJTT-lJJtMj * 
ScDNAEaifre>«»£tt37$,>KEai (E8IM4) fcJt«Lfc.(EI 
14) o Ell 4j&>£WS>frj8ej;3fc, *tt«-C^D-->^nfccD 

NAfciDD-H^nST^y'ffiEWttx fS«H7T?fce,ftfc ^ y h jn.ltfcJij 
*=J-Kf ScDNAfcJ: K*n5T$yKE5!Ifcit^ % (DC**® 3o«DJ| 

^TS^^y^E^'J (Met-Thr-Ser) sOThr-Ala-Profcgfb UT HSjSl fttff;:© 
KThr-Ala-Profclfc^TSfcfcl 6®>gi^t- 57^iSa (Leu-Arg-Ala-Leu-G 
ly-Arg-Gly-Glu-His-Ser-Ser-Cys-Gln-Asp-Arg-Asn) * ftT V> 5 \ a -5 2 

^D-^>^nfccDNAt±, ^JS0|7-Cft6ftfc r^y rJTT.lJfcjgj CD*-** 
tf^-X77'f'»^M (alternative splicing valiant) £u-KL 

immm 1 1 ] r t hJTMttij &£!0£<?)n« 

£«098T?JSf§Ufc77a* K*D-> P BSh41£, fflHB»3REcoRl7f«ibLT, 
r fc hJTT-mj^j ©±fiS3-Kt-5cDl«A*^DNA(rf>t*«H)fiiLfc. Z.CDDN 
AWf^S, DNA^>f y-S/3>*^ r (SjKgttSKl) *ffl^T, (§1 b < $iJ|»||Ec 
oRIT'MLfe7"7^^ KpEFneo (Proc.Natl.Acad.Sci.USA, 91, 158-162, 199 
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4) xunp^u-^axcj;^ tt ^^ 

-TCH0-K1« (ATCC: CCL-61) ftjeWtefcLfc. flftft, Geneticin (0.8 m J 
ml; GIBCO BRL§g) M10I^^i| (f et al calf serum) $Mf«RPNI16 
40***T?«2aiB»#r*c:i:fcA t), 6eneticinWtt«ft(E««|MS»»j Lfco 

Ltzo 

*^ xu (ioo,ooox g ) lt> mmmwa*tstsmtoaz*® 

fcfeCIAIJI/^!>707iyKy^^Krtcmsci:l: ( t!)iD@*ft (OB) L 
fco £*<c&IBIfl^H#SUii*7Bi^ 14B B£J:tf28B S tt^HOPre? y 

®«t7^UD-7|fl||iSPAI (JCR NO.B0113; Res. Disclosure, Vol.217, 
P. 155, 1982) t*5 : lTS^U S^Mfc LTtf'Jai^U^'J d-;u4000 
(GIBGOKJ iffl^T'toB^* *«c fcfc X D-*;H«M£E/W 

r b hJTT-i^j %9mtzBxizmmi&i:Rfcin£ii& mcmmm^-^ki 

gG (Capped) i:KJ6**Scat:j;Oftfe$iifc«liacDm*3lftftEPICS-ELIT 
E7D-ifh^-^- T .|j^ t53i: | : j.^ i |^ u . o rthJTT-lfii 
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* (1 O'BSl O'ffl/O.Sml/T**) ICR nu/nuvj?* (flL 77iM8>§ 

^iatt (SA12StJfSG430) ^ilSOfe, 

3] r t MTT-linJBU WSt^D-t^ch h5frNMi 

$ZMW8-C®^tzl:&i), rjTMJjtJij fc* rcD28j r C TLA-4j t®mizm 

T-IKJKj tWrs*>'^D-^;Hft#:SA12eL<O:SG430©v^mA»-^ (1// 
g/ml) ^fe(i(2)^>^o-±;u^#:SA12^b<{iSG430©U-rn^-^ (1 

//g/ml) U >Jm<Dmmblz&ltZ>m 1 ^^Utt^OfctoOffiCDS* y 

( l//g/mk V • ^777r^ y ^ • y^fAXttg) £(D 

:^-h*RPMI1640£«nrft#Lfc&. *->x;utiEfirt h*«jfli U (lx 
10 5 cells/well) 10X^i/^ifiifiS^tfRPMIl640igJfe+T- 3 BF^Sitt 

feo i&gtcj&DTPMA (phorbol myristate acetate : 1 ng/ml) £»Lfc 0 

S*x;i/fc [ 3 H] ^^s;> (3.7#kBq/*x;i,) £»LT, 3 7'CT*6I$ 
^#bfeo m^HUK (n—c^h) u DHAF«3tBi»)a*iifc [ 3 H] ^ V 

^^^D-^;u^SA12*fettSG430CD^-fii^©#?4T'MUfeJl^(c{i s u 
OKT3fc©0Mi(D*£fc:fcJU ^y^D-^-;i/^SA12tfcttSG430©^1 i ia§ffl^^ 
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r m-mmj *» r C D28j * tctla-4j tEiaon*^ uu-rhy-. j,?*- 

[«8I«I1 4] ^tt«TU;u^H4lB«ffi|ft (EAE) fc*ffs r JT T-2fct«:j 
flsfcPMfflfca^fciSfc, CD28/CTLA-4-CD80/CD86£DF^©i>^^;KEji^ 

*0tt*^»ft*nTST^5. Kfc, il*©iIBfcftS**7 f ;i/lM& «Dfc 
h±#£x'J:rV h— (SLE) O^^K ®^#Bf£{S<bfig (MS) CD^^I/T^ 
5»7W^-WW (EAE) , <3W>:*V>tt#ttttSft (IDDM) ^ 
)W YH7>1-r— (Goodpasture) ©fm^E^K ®t HBfB»iJi>7f 

rjn-l^j if r C D28j * r C TLA-4j ©£3 fcU W*I*©*5tt:fca3 

^tt^owftitiM-^-rs^Tffts^sfr&fltg-rsfe^ £$Btt«Mb£ (ms) 
©^^■rfta^ttWTi/^^-ffiiHftMjft (eae) tr^ 9 h*f^aau gre 

^fcfcttS. rjTT-l^j tttTZ^s tn-j-jisfcftaMgzMftist-, 
Hartley*;^ y h©IH#tt^s;^-h (800mg/ml£31&Jg7JO $^i®7n 

fee ^x^;i/^ 3 >£ x JM^y h (ilH> l 5E) ©£;&©JgBtfc:£ 

0, 7U;^H4H»«jR (EAE) £g§#£i*5;:h#T-£5o 
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na»&, &&Wti& (OB) aevfcttftftag^eaag, 6bs^ 9Bis 

1 2Bifc&HRrt«!4Lfc. 

®^IK«2W«tfc hJTT-lta^j tz^hT-S^ J t u-i-)\,fcfc r JTT 
-2J/ifl:j (&-$m : 2mg/ml PBS, 5mg/kg) ; 
(D^^d^ Kffjru ^-Vn> : 4mg/ml PBS, lOmg/kg) ; RV 

<3> r^y MTT-lffiHij fcfijfcUfc^ttJSUfitf: Uft-M :2ig/il PBS, 5mg/kg) „ 

("71) 

fcEAH&Rtffc?-* (*3 3***) *©a*«|aiabfco -^T, rjn-2 

fcxttj »4#1ftt, «f^«llBi©EA6l£tt(JD«jfi^*t:fli«!|$nfc. £<B«lfe| 

& #P#JT- § s c £ & ^ 1- ©t* & £ o 

c^*w 1 5 ] mmm&izMt a ^11-2^ cd^h 

&ttm 4i:ra«©iW®fc»K: % *tttt£j£ift (GBM) ^tf;i/7 7 bfcft 
tffc«tO«fl:Ufe>>^*j««^jgjK (S#E5*SF£af») ££3l& 
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*3-b%?v h (wister kyoto, ,#j200g, 48E) OSSfttejeiK&rtC'&^ttO. 
2ml (StlR« : ««il5^g) f ^>®*tZ>Z tlz& &fcg«f£Ufc 0 Z<Dft&®mz . 
£0*&tt£j£jBt (GBM) ft 3. 

nfrZs %&m*mk (Ob) &mz%(D'&immiz3®?'D5m?$izmt)®-$ 

-2#i#j (&#g : 3mg/kg (2ml PBS/kg), ; 

©BttttSHfcLTO^n* h'^jT-b K-vp> (0.5% CMC 
;Hr;i/n-^) *tas») : 3mg/kg (5ml/kg) , ; fiv 

@Btt*tJ8lfc bT©0.5X CMC : 5ml/kg, . 

^07yhC«i* (25ml/kg) £&&J;&P&-£U IE 

«*8B^«, S»f»gB»a£ h*-f >TP-II (AMHS3) 4ffl^TSl^U 5B# 
Blft*: >)©£*&&$« ($tt:ng3&/5B9M) fcHHiLfco filBSmiR&tf 
f^+MGMOfflJ^fcfc, (OBi) fr^lHUgg, 2MEs 3MHa@ 

»tMailBB©*l$j&TraafcLTfTofc, 



T-imJ^j ft3^fc**©>;#> H©«i6**d»1"Siii:t:^Da^Oi3^fi0e«l 
(Dfeft*m$\T' Z 5 £ i: *7jkt ©T'ft -So 

[&mb« 1 6 ] rjTT-iffi® j 1 1 g f c t (Dm&m & (Dmm 
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mmM8s 1 3 5T*R^tz&?£, *%W<D rjTT-l^j at, rcD28j 
^ r CTLA-4j 0<t9*'J>/^1c©fS^b©M{3^t.^=i^^^ MJ- 

r CTLA-4j tf>*Wf> M -i >£ h h^^y i; >I g GlCDF ctmtfr 
6ft*lte*>/t* (CTLA-4-IgFc) fci, 

We. t MgGFc & 5 Hk£g 6 £Ti3© <fc ? £MK t fee 
(1) r?.., hJTT-ltri^j fct MgGl-Fcfc©»£«a (rJTT-l-IgFc) 
r^«> hJTT-lfitlij ©«BIJia^fS«*3-K-rScDNASPCRifli(B-r5fc»C % 
*iStBioI«I»fSIJtt%#-r 55* 77^v- (5' -CTGCTCGAGATGAAGCCCTACTTCTCG-3 

\ e*i«7) Rmaiaaiwmm^-r^y v- (5'-accctacgggtaacc 

GATCCTTCAGCTGGCAA-3\ iB?y#^8) ftttfh ^fifiLfc. 7 T?lM»l,fc 

hJTT-ltnJSlj K-TScDNA^^D-> rn32A7j 

SET^ v-£flH^TPCR£m\ PSBtXhoISVBaaHIiiOBfaJttS^^-rs 

r^y MTT-lirEfCj ©fflWa^««*3-K-r5cDNAS$tfcDNASa«Ufc 0 S3 6 
nfcPCRjS«jftXhoiat5BaBHI-e«ftU 7#D-*y;MtSUfcttU 

K1'5cDNA»rM'i:^aiJ^n5^450bp<3D1t^X(3D/^> K*#dLfc. 
#$£ft;fccDNAajrJt£, XhoIS^BamHlT-tUWrLfe7*7^^ KpBluescript II SK 
(+) (StratageneSSO ^tcit^* P-- >7Lf Zo a«igjfeDNAS'-*x>tr- 

(Applied BiosystemsM) li£ 3ISy'Jfi¥#flc <fc ^ =2cDNA$rtf-&x r 7>.v!>JTT- 
1 ttJKj (S5>J«4) ©7^^#^17}£l 4 125©»*43-Kt-S«« 

— 2u h^— £LT©t HgGl©Fc£u-K1-£DNAfcfc, K 

(Cell, Vol.61, p. 1303-1313, 1990#Mo v-f^o.-- b 7 y • -t?*5;U • K 
^;i/©5/-K»± (B. Seed) 6t:J:Dff«) fc, BamHISt5XbaIT*^b"r5C 
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fciDBMBI-XbalDNAtftf («1.3kb) tLXm^tzo bh 

igGiot^i;^ Cri2, arrcri3o*^3-Kf5x^v>3bJ$snso 
we©* uterus hjn-itt«j o«ua^m«3-K-r«xiio ' 

I-BamHI»rtf\ AVt MgGlOFc ( rig FC j tH&TZ) ft3-Kf4x^v>* 
dtrBuHI-XbalNrM-** XhoiaOTbaliftflK Lfcr^^ ^ KpBluescript II SK 
(+) (StratagenelO ^\,zV7>7 □-- >^Lfc„ 

8i«fct HgFcfcipe,ftS»^DNAS$ttW1.8kb©DMA»fJt*tJD»}«bfe. £®» 
£DNA»Ttf£, T4DNAU#~Bftfflivc, -pMEISS (Medical Immunol 

ogy, Vol.20, No.l, p.27-32, 1990, Sl^iSf (»J») : r^^ x ^A> 
P7>* Jn #±tt, jgl01-107H> 1992*) ©XhoiaOTbaI»ffifc»AL, 7^ 
KprJTT-l-IgFc*«l55Ufc 0 

MEM»ift*7f1trD>7;i/x> h (C^tgHt feHEK293,m (ATCC CRL1573) S> 
JBRtSftflUS** »ita«ASF104J&Jfii*iT?72«FPTOi|-rsz:fct:J:DrJTT-l-IgF 
rJTT-l-IgFcii, Protein G SepharoseT*:? -£7 A (Pharmacia!!) * 

mt®mmj:m*&MmLxftizi&to±mzs ?&i&&m®m (binding buff 

er) ■C¥«fl3bfcProtein G Sepharose^7 -r x^ Atzfin^fco 

*7&*m&mmm'n&ftLi£fo mmmmm (eiution buffer) T*?^m^^fe 0 

ttffittftlelJKU y>IWI«r*'C2|IIJW±^*2flsair*c"i:fc:J:i)a«fU MH 
rJTT-l-IgFc4»fc. 

»rJn-l-IgFc®SDS-PAGE©«gS*H 1 9 fc^f . 
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(2) r b |>JTT-lMI£j tt Mg61-Fcfc©»*«a (hJTT-l-IgFc) ®HH 

T-ltai^j ©££Su-Kr3cDNA£^tr*D-> r pB sh41j £fc 

5' LT(i5' -TAACTGTTTCTCGAGAACATGAAGTCAGGC-3' (E8|« 9 ) £ x 

3' 7^ v-fc UT &5' -ATCCTATGGGTAACGGATCCTTCAGCTGGC-3' (IS*iJ#^ 1 0) 

3HhJn-l-IgFcOSDS-PAGE©««ftEI2 1 IC^To 

P.193-200, 1991) C, DNA»ifbdp y h (**5tt«) *fli^T»AU 
:7^7>* KprJTT-l*fcfc„ h^>^s;i-y^v^^^8j(®fc^K: N prJTT-l£ 

r (ifctttttt) ms(ticR7*7ftffli>fc ( hjn-iajRj 

itfi^S-»A1-5fc»©5»Wft^5fe«>OSWffl^^^J± % PEAMEX(5^.xy 
$Z (lilt) frfcamSKfcttaiU t^l/Px^-^juctOSlMp©^^ 
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»^4$nfc^-!;7 (77<i7>^-) Ol^^D^y Ajte^^HJR 

h©fJ£jS|g]£0 2 2fc^"T. 

C^iSM 1 8] r v^JTT-lttliu Srt&ttae^&^rSttrtil, 
fey y^r-i? h v^^©f^ 

(l) ^-yfo^^^-cisi 

1994^5^^ H52-62H) (C <t ») (JytTtY) t^tztbO^-^=r 

S y *DNA*o->£, PstISt>*HindIIIT'^bUT^fePstI-HindIII 
WM" ( r*§|H|DNA(Dj ) * N r^^^ jjpGEM-3 (rD^tfM) lltf:/* D-- >y 
Lfco &t^T% pGEM-3*XhoI-ClP|JSU y?Z* KpMCl-neo-polyA (Stratagene 

so sxhoiauesaii-TfiaaLTWouiLfc^^v-f ->>wttaie? ( r ne0 j ) 
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J X ^DNA*D->£XhoI&tfNotlTvgfbUT, ±M© r*§|HjD 
NA®j J:»J±«EfcM-rs»5.5kbOitfi^ ( r^|gj D NA©j ) £$t>mb£o - 
euiii© r n eo-ffifSIDNA®j *»ALfcpGEM-3&, XhoISOTindlllT'^b tT 
rneo-ffiPIDNA®j fclZJDajUfco f#*>ftfc r*g(sj D NA(Dj r n eo-«nDNA(Dj 
4, NotIS^indIIIT-^bfe7"7^ ^ KpSEAP2-C0NT (^D->x>y*§2) (z 

f#£)ft*:7--7* * K ( r|g|sjDNA(2)-neo-ffiWA®j #»A3ftTH3) 4. 
Nnilftffi^T C^IalDNACDj ©TfcTiKHb, HJiLfc& x T^** KpMCl-TK (St 
ratageneiO £PvuIIT"#Hb UTfffc^ S t?if£^ ( rjKj ) FJ§ 

IbIDNACDj ©T«Efc»Ax tp-y^^y?^*?- ( r ffi |Hj DNA( 2)_ neo _ 

ffi|5lDNA®-TKj 4«#A$ntl^) Zmtzo 
(2) ^—Vt- 4 yy^tr #—0)JL S$fflflg^\C!)#A 

embryonic stem cell) (Nature, Vol.362, p. 255-258, 1 9935 Nature, Vol.3 
26, p. 292-295, 1987) £ h >J 7*^>T'^S UTf-ffli: UfcgL V >Btt»tt 
T3|iIft#LT«MSa£*l x 1 O'W/oilCi^tfco ffllBSSttliil&fc!? 
25^gOBusB^-^7 i -f >^7*-£flD;i, 350V/cb (25/zF) OlfeftT-C*SlM 
)VX*l®frtttz* &^T\ S/*-U (10cm) (31X1 0 7 «DESm£&SU 
ttfifJ&*+T?lB«*Lfc«, igflfe4jiiRtg«fe (G418(250//g/Bl);fttf2juMflD#> 

— -f >^**-#Afr£ i ob@c, v-r *ne^y h^ffl^Tx mm 

TT* 573ffi© * * v -f > Wt^ESM 7 n - > t fc e f# £ ft fcES« ? D - 
>*. Feeder«4Htl>^24^ru-hT*^^Sil-<?l3tg||-rsc:i:(3«t »K 768{@ 

(3) J v 97t? r E S$fflJBS£D7s^ 'J— — 
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PCRCtt, (1) iigB*^-7-ri/>iHttae^ ( r ne0 j ) ©EBIfc&^T 
t&fh ^U75>f7- (5'-CGTGATATTGCTGAAGAGCTTGGCGGCGAATGGGC-3\ IB^iJ 

«i i) ) &u®mm rfflf5jDNA(3)j (Dmmzm^xma. &j&\,tz7^4^ 

- (5'-CATTCAAGTTTCAGGGAACTAGTCCATGCGTTTC-3\ E*J« 1 2 ) £fflv>fc 0 

SfcU r^7-^tPCR^ofe, PCRIi, 9 4-C-C3#©£jfc 
£ltf-f*;k 9 4°CT-1^ 6 0"CT l#£t>*7 2°CT'3#3 0fj>®3o©£ 
J6fr*>fc3£J6*3 Otf-f mmzl 2 0 CT-1 0#(DS/fi£ 1 *;i/fr-3 
fcSU 4 8 CT-{3£Ufc 0 dOPCR(3ct ^4kbi077^> YtfmmZft 

^©^^ IS!^tfe7 6 8<i©ES^fflfla^D->©-5Tt, N 3^D->(ciJV>T@ 

Tt>4r*m\ $ e>izmtbRvmmzLtc 0 a3*n->©$v =• ^dna£«i 

d>^>77>CF7>777-U r v $;UTT-lj ^DNAffifllfcJ; 
(4) J v>7Tt> Y^t>7,(D{^ 
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-if) ©Jitt*XIBLTl§felEfiBfclK»fcO 1511*^ (v^p^> 
(B**U7») ©^{i^OfrfflijfefcOWl Offl-fo©KfiJias««[Ufco 

iHS^tiS^— (agouti) fiCD7i>^4Sfc, 
[^*0i 1 9 ] ftft^MMtl©^ 
^m«lT»«bfe hJTT-mMj fcttTS^y^n-^lfifl: r JT T-l 

tAfoj RTF rjTT-2fcxffcj ©#4\ MTHzm&m 1 2T*aSMLfc i~t h JTT-ltrt 
®j £3*1" 3 *y ^Q-tiW r S Al2j r S G430j (5 0- 1 5 0// 

g/ml) *ai*ffljRg* (10ml) izm^mimtLfco 

fcHMSMa* ( rjn-lOTj ttTIBO«taa«fa*Wr5*©7?ifca„ 

*^uTea-rsTafi^©y>^«o«fi^ffii^"efts <"cd28j motc^ 
^^fc:ai!ibTattflsT«ejB«otsttYbu >jm<Dm$mm*ft5 t«3s© 

y>^#®«USMi#^Ti&S r CTLA-4j fcTSB©«ta3&«flJW4*W1-So 

UTifcSfcrn «J >8£cD»&-r3ffiJ!l rp ro -Pro-Pro 

(ppp) j 3&»aiia^»«t:«fif$iiT^So 

®^*;i/£«fB8fc LT&^fcEai TTyr-Xaa-Xaa-Met (YxxM) (Xaa&tfxli 
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^ r CD28j r CTLA-4j OiSLMtm<s r 1 C3 j T£><2><> 

(2) «nnitt*«tt^r««ge«*r« r C D28j aw rcTLA-4j fcwntc x 

(3) >P%<tt>MmMS&. ConA&£©v^ h ^x>TfiJitLfc 'J 

(«ttfl3Tu>/t*»«Ma^fSttfliBy>^3s««ua) , *mA»»WAvm 

(4) rjTT-l^j Cflsf5fit<*:tt % b h^jfii ij >/l$£^lUCig362-fc»v ■£ 

(5) rjTT-lta^j fcttrsffif**, ^lfcl$;p l/;i^H2JMfi& (EAE) 

(6) rjTT-liftJKj fcttfStttf:** *#ft£j£flg (GBM) U*©tf;i/7y h 
d©«fc-5fctt«frc,, rjTT-ltJt/^j fcfc, ifie r C D28j rcTLA-4j 
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££x (D N A) x ^ ij^7*^h\ # >J ^7*^ KgJrJt&tfffifl; 

r JTT-l$/tIKj 0^a^W«flfe*»RI!f •5fe«>©^7 ; JHb^fc UTWfflT-&££tf 

s#fi,a^©EM (®#^bim ^>^-fe>^ N *y^r^ k&£) 
.fct). *#Bw©iaiiia*iB^©«iii*»iBtscifc*pr^i:-r5. 
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mm 

( 3 ) : J1-802PCT 

( 4 ) : 

(5) ffilBB : 

(6) ff^*®*i:i:«i;-3fcaij«*ufcBi*aa f miiii©*^ 

B#H ¥J$ 9 ^ftttlRg 0 6 2 2 9 

B*g 1 0^2^ 2 6 Btim©mWI (M«J1-802DP1) 

(7) «$fcB : ¥fi£9^2£2 7B 

( 8 ) mwnm : 1 2 

REIM : 1 
EfllOIIS : 600 

m&mm -.mm 
mpKDmm : cdna to iorna 

?£M%i : t h (human) 

ft»*£-riB^ : CDS 
#£&B : 1 . . 600 
ft»&&5£Lfc#?£ : E 
Mm : 

AT6 AAG TCA GGC CTC TGG TAT TTC TTT CTC 30 
Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu 
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1 5 io 

TTC TGC TTG CGC ATT AAA GTT TTA ACA GGA 
Phe Cys Leu Arg lie Lys Val Leu Thr Gly 
15 20 
GAA ATC AAT GGT TCT GCC AAT TAT GAG ATG 
Glu He Asn Gly Ser Ala Asn Tyr Glu Met 
25 30 
TTT ATA TTT CAC AAC GGA GGT GTA CAA ATT 
Phe He Phe His Asn Gly Gly Val Gin He 
35 40 
TTA TGC AAA TAT CCT GAC ATT GTC CAG CAA 
Leu Cys Lys Tyr Pro Asp He Val Gin Gin 
45 50 
TTT AAA ATG CAG TTG CTG AAA GGG GGG CAA 
Phe Lys Met Gin Leu Leu Lys Gly Gly Gin 
55 60 
ATA CTC TGC GAT CTC ACT AAG ACA AAA GGA 
He Leu Cys Asp Leu Thr Lys Thr Lys Gly 
65 70 
AGT GGA AAC ACA GTG TCC ATT AAG AGT CTG 
Ser Gly Asn Thr Val Ser He Lys Ser Leu 
75 80 
AAA TTC TGC CAT TCT CAG TTA TCC AAC AAC 
Lys Phe Cys His Ser Gin Leu Ser Asn Asn 
85 90 
AGT GTC TCT TTT TTT CTA TAC AAC TTG GAC 
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330 



360 



Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp 
95 100 
CAT TCT CAT GCC AAC TAT TAC TTC TGC AAC 
His Ser His Ala Asn Tyr Tyr Phe Cys Asn 
105 no 
CTA TCA ATT TTT GAT CCT CCT CCT TTT AAA 
Leu Ser lie Phe Asp Pro Pro Pro Phe Lys 
115 120 
GTA ACT CTT ACA GGA GGA TAT TTG CAT ATT 390 
Val Thr Leu Thr Gly Gly Tyr Leu His He 
125 130 
TAT GAA TCA CAA CTT TGT TGC CAG CTG AAG 420 
Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys 
135 140 
TTC TGG TTA CCC ATA GGA TGT GCA GCC TTT 450 
Phe Trp Leu Pro He Gly Cys Ala Ala Phe 
145 150 
GTT GTA GTC TGC ATT TTG GGA TGC ATA CTT 480 
Val Val Val Cys He Leu Gly Cys lie Leu 
155 160 
ATT TGT TGG CTT ACA AAA AAG AAG TAT TCA 510 
He Cys Trp Leu Thr Lys Lys Lys Tyr Ser 
165 170 
TCC AGT GTG CAC GAC CCT AAC GGT GAA TAC 540 
Ser Ser Val His Asp Pro Asn Gly Glu Tyr 
175 180 
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99 

ATG TTC ATG AGA GCA GTG AAC ACA GCC AAA 570 
Met Phe Met Arg Ala Val Asn Thr Ala Lys 

185 190 
AAA TCT AGA CTC ACA GAT GTG ACC CTA TAA 
Lys Ser Arg Leu Thr Asp Val Thr Leu 

195 

imm^ : 2 

ie?'J©fi£ : 199 

mm 

: b h (human) 

Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu 
1 5 1( ) 

Phe Cys Leu Arg He Lys Val Leu Thr Gly 

15 20 
Glu He Asn Gly Ser Ala Asn Tyr Glu Met 

25 30 
Phe lie Phe His Asn Gly Gly Val Gin He 

35 40 
Leu Cys Lys Tyr Pro Asp He Val Gin Gin 

45 50 
Phe Lys Met Gin Leu Leu Lys Gly Gly Gin 
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55 60 

He Leu Cys Asp Leu Thr Lys Thr Lys Gly 
65 70 
Ser Gly Asn Thr Val Ser He Lys Ser Leu 
75 80 
Lys Phe Cys His Ser Gin Leu Ser Asn Asn 
85 go 
Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp 
95 100 
His Ser His Ala Asn Tyr Tyr Phe Cys Asn 
105 no 
Leu Ser He Phe Asp Pro Pro Pro Phe Lys 
115 120 
Val Thr Leu Thr Gly Gly Tyr Leu His He 
125 130 
Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys 
135 ho 
Phe Trp Leu Pro He Gly Cys Ala Ala Phe 
145 150 
Val Val Val Cys He Leu Gly Cys He Leu 
155 160 
He Cys Trp Leu Thr Lys Lys Lys Tyr Ser 
165 170 
Ser Ser Val His Asp Pro Asn Gly Glu Tyr 
175 180 
Met Phe Met Arg Ala Val Asn Thr Ala Lys 
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185 



190 



Lys Ser Arg Leu Thr Asp Val Thr Leu 



195 



ebiot : 3 

mm<Z>&$ : 2610 

wMcom : mm. 

E5«©«3s : mom® (y ru5' m^mmm^tscdu) 

: t h (human) 
EJ>JCD^a 

^a^at-rie^ : cds 

#£{£fi : 26 .. 625 

e*j : 

ggactgttaa ctgtttctgg caaac 25 

ATG AAG TCA GGC CTC TGG TAT TTC TTT CTC 55 
Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu 



5 



10 



TTC TGC TTG CGC ATT AAA GTT TTA ACA GGA 



85 



Phe Cys Leu Arg He Lys Val Leu Thr Gly 



15 



20 



GAA ATC AAT GGT TCT GCC AAT TAT GAG ATG 



115 



Glu He Asn Gly Ser Ala Asn Tyr Glu Met 



25 



30 
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TTT ATA TTT CAC AAC GGA GGT GTA CAA ATT 145 
Phe He Phe His Asn Gly Gly Val Gin He 
35 40 
TTA TGC AAA TAT CCT GAC ATT GTC CAG CAA 175 
Leu Cys Lys Tyr Pro Asp He Val Gin Gin 
45 50 
TTT AAA ATG CAG TTG CTG AAA GGG GGG CAA 205 
Phe Lys Met Gin Leu Leu Lys Gly Gly Gin 
55 60 
ATA CTC TGC GAT CTC ACT AAG ACA AAA GGA 235 
He Leu Cys Asp Leu Thr Lys Thr Lys Gly 
65 70 
AGT GGA AAC ACA GTG TCC ATT AAG AGT CTG 2 65 
Ser Gly Asn Thr Val Ser He Lys Ser Leu 
75 80 
AAA TTC TGC CAT TCT CAG TTA TCC AAC AAC 295 
Lys Phe Cys His Ser Gin Leu Ser Asn Asn 
85 90 
AGT GTC TCT TTT TTT CTA TAC AAC TTG GAC 325 
Ser Val Ser Phe Phe Leu Tyr Asn Leu Asp 
95 100 
CAT TCT CAT GCC AAC TAT TAC TTC TGC AAC 355 
His Ser His Ala Asn Tyr Tyr Phe Cys Asn 
105 no 
CTA TCA ATT TTT GAT CCT CCT CCT TTT AAA 385 
Leu Ser He Phe Asp Pro Pro Pro Phe Lys 
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115 120 
GTA ACT CTT ACA GGA GGA TAT TTG CAT ATT 415 
Val Thr Leu Thr Gly Gly Tyr Leu His He 
125 130 
TAT GAA TCA CAA CTT TGT TGC CAG CTG AAG 445 
Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys 
135 140 
TTC TGG TTA CCC ATA GGA TGT GCA GCC TTT 475 
Phe Trp Leu Pro He Gly Cys Ala Ala Phe 
145 150 
GTT GTA GTC TGC ATT TTG GGA TGC ATA CTT 505 
Val Val Val Cys He Leu Gly Cys He Leu 
155 160 
ATT TGT TGG CTT ACA AAA AAG AAG TAT TCA 535 
lie Cys Trp Leu Thr Lys Lys Lys Tyr Ser 
165 170 
TCC AGT GTG CAC GAC CCT AAC GGT GAA TAC 565 
Ser Ser Val His Asp Pro Asn Gly Glu Tyr 
175 180 
ATG TTC ATG AGA GCA GTG AAC ACA GCC AAA 595 
Met Phe Met Arg Ala Val Asn Thr Ala Lys 
185 190 
AAA TCT AGA CTC ACA GAT GTG ACC CTA TAA 625 
Lys Ser Arg Leu Thr Asp Val Thr Leu 
195 

TATGGAACTC TGGCACCCAG GCATGAAGCA CGTTGGCCAG TTTTCCTCAA 675 
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CTTGAAGTGC AAGATTCTCT TATTTCCGGG ACCACGGAGA GTCTGACTTA 725 
ACTACATACA TCTTCTGCTG GTGTTTTGTT CAATCTGGAA GAATGACTGT 775 
ATCAGTCAAT GGGGATTTTA ACAGACTGCC TTGGTACTGC CGAGTCCTCT 825 
CAAAACAAAC ACCCTCTTGC AACCAGCTTT GGAGAAAGCC CAGCTCCTGT 875 
GTGCTCACTG GGAGTGGAAT CCCTGTCTCC ACATCTGCTC CTAGCAGTGC 925 
ATCAGCCAGT AAAACAAACA CATTTACAAG AAAAATGTTT TAAAGATGCC 975 
AGGGGTACTG AATCTGCAAA GCAAATGAGC AGCCAAGGAC CAGCATCTGT 1025 
CCGCATTTCA CTATCATACT ACCTCTTCTT TCTGTAGGGR TGAGAATTCC 1075 
TCTTTTAATC AGTCAAGGGA GATGCTTCAA AGCTGGRGCT ATTTTATTTC 1125 
TGAGATGTTG ATGTGAACTG TACATTAGTA CATACTCAGT ACTCTCCTTC 1175 
AATTGCTGAA CCCCAGTTGA CCATTTTACC AAGACTTTAG ATGCTTTCTT 1225 
GTGCCCTCAA TTTTCTTTTT AAAAATACTT CTACATGACT GCTTGACAGC 1275 
CCAACAGCCA CTCTCAATAG AGAGCTATGT CTTACATTCT TTCCTCTGCT 1325 
GCTCAATAGT TTTATATATC TATGCATACA TATATACACA CATATGTATA 1375 
TAAAATTCAT AATGAATATA TTTGCCTATA TTCTCCCTAC AAGAATATTT 1425 
TTGCTCCAGA AAGACATGTT CTTTTCTCAA ATTCAGTTAA AATGGTTTAC 1475 
TTTGTTCAAG TTAGTGGTAG GAAACATTGC CCGGAATTGA AAGCAAATTT 1525 
AWWTTATTAT CCTATTTTCT ACCATTATCT ATGTTTTCAT GGTGCTATTA 1575 
ATTACAAGTT TAGTTCTTTT TGTAGATCAT ATTAAAATTG CAAACAAAAT 1625 
CATCTTTAAT GGGCCAGCAT TCTCATGGGG TAGAGCAGAA TATTCATTTA 1675 
GCCTGAAAGC TGCAGTTACT ATAGGTTGCT GTCAGACTAT ACCCATGGTG 1725 
CCTCTGGGCT TGACAGGTCA AAATGGTCCC CATCAGCCTG GAGCAGCCCT 1775 
CCAGACCTGG GTGGAATTCC AGGGTTGAGA GACTCCCCTG AGCCAGAGGC 1825 
CACTAGGTAT TCTTGCTCCC AGAGGCTGAA GTCACCCTGG GAATCACAGT 1875 
GGTCTACCTG CATTCATAAT TCCAGGATCT GTGAAGAGCA CATATGTGTC 1925 
AGGGCACAAT TCCCTCTCAT AAAAACCACA CAGCCTGGAA ATTGGCCCTG 1975 
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GCCCTTCAAG ATAGCCTTCT TTAGAATATG ATTTGGCTAG AAAGATTCTT 2025 
AAATATGTGG AATATGATTA TTCTTAGCTG GAATATTTTC TCTACTTCCT 2075 
GTCTGCATGC CCAAGGCTTC TGAAGCAGCC AATGTCGATG CAACAACATT 2125 
TGTAACTTTA GGTAAACTGG GATTATGTTG TAGTTTAACA TTTTGTAACT 2175 
GTGTGCTTAT AGTTTACAAG TGAGACCCGA TATGTCATTA TGCATACTTA 2225 
TATTATCTTA AGCATGTGTA ATGCTGGATG TGTACAGTAC AGTACWTAAC 2275 
TTGTAATTTG AATCTAGTAT GGTGTTCTGT TTTCAGCTGA CTTGGACAAC 2325 
CTGACTGGCT TTGCACAGGT GTTCCCTGAG TTGTTTGCAG GTTTCTGTGT 2375 
GTGGGGTGGG GTATGGGGAG GAGAACCTTC ATGGTGGCCC ACCTGGCCTG 2425 
GTTGTCCAAG CTGTGCCTCG ACACATCCTC ATCCCAAGCA TGGGACACCT 2475 
CAAGATGAAT AATAATTCAC AAAATTTCTG TGAAATCAAA TCCAGTTTTA 2525 
AGAGGAGCCA CTTATCAAAG AGATTTTAAC AGTAGTAAGA AGGCAAAGAA 2575 
TAAACATTTG ATATTCAGCA ACTGAAAAAA AAAAA 2610 

ie?'J#<§ : 4 
SB?'J®fi£ : 2072 

mwm : mm 

:75»h (rat) 

tt»*£**iE^ : CDS 

#£&B : 35 . . 637 

K*J : 
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CTGGAGGGGA AGAGTGCAGC TGTTCCTGGC AGAC 34 
ATG AAG CCC TAC TTC TCG TGC GTC TTT GTC 64 
Met Lys Pro Tyr Phe Ser Cys Val Phe Val 
1 5 10 

TTC TGC TTC CTA ATC AAA CTT TTA ACA GGA 94 
Phe Cys Phe Leu He Lys Leu Leu Thr Gly 
15 20 
GAA CTC AAT GAC TTG GCC AAT CAC AGG ATG 124 
Glu Leu Asn Asp Leu Ala Asn His Arg Met 
25 30 
TTT TCG TTT CAC GAT GGA GGT GTA CAG ATT 154 
Phe Ser Phe His Asp Gly Gly Val Gin He 
35 40 
TCT TGT AAC TAC CCT GAG ACT GTC CAG CAG 184 
Ser Cys Asn Tyr Pro Glu Thr Val Gin Gin 
45 50 
TTA AAA ATG CAG TTG TTC AAA GAC AGA GAA 214 
Leu Lys Met Gin Leu Phe Lys Asp Arg Glu 
55 60 
GTC CTC TGC GAC CTC ACC AAG ACC AAG GGA 244 
Val Leu Cys Asp Leu Thr Lys Thr Lys Gly 
65 70 
AGC GGA AAC ACC GTG TCC ATC AAG AAT CCG 274 
Ser Gly Asn Thr Val Ser He Lys Asn Pro 
75 80 
ATG TCC TGT CCA TAT CAG CTG TCC AAC AAC 304 



WO 98/38216 



PCT/JP98/00837 



107 



Met Ser Cys Pro Tyr Gin Leu Ser Asn Asn 
85 90 
ACT GTC TCT TTT TTC CTA GAC AAC GCA GAC 334 
Ser Val Ser Phe Phe Leu Asp Asn Ala Asp 
95 100 
AGC TCC CAG GGC AGC TAC TTT TTA TGC AGC 364 
Ser Ser Gin Gly Ser Tyr Phe Leu Cys Ser 
105 no 
CTG TCG ATT TTC GAC CCA CCC CCT TTT CAA 394 
Leu Ser He Phe Asp Pro Pro Pro Phe Gin 
115 120 
GAA AAG AAC CTT AGT GGA GGA TAT TTG CTT 424 
Glu Lys Asn Leu Ser Gly Gly Tyr Leu Leu 
125 130 
ATT TAT GAA TCC CAG CTT TGT TGC CAG CTG 454 
He Tyr Glu Ser Gin Leu Cys Cys Gin Leu 
135 140 
AAG CTT TGG TTA CCC GTA GGG TGT GCA GCT 484 
Lys Leu Trp Leu Pro Val Gly Cys Ala Ala 
145 150 
TTT GTG GCA GCG CTC CTT TTT GGA TGC ATA 514 
Phe Val Ala Ala Leu Leu Phe Gly Cys lie 
155 160 
TTT ATC GTC TGG TTT GCA AAA AAG AAG TAC 544 
Phe He Val Trp Phe Ala Lys Lys Lys Tyr 
165 170 
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AGA TCC AGT GTG CAC GAC CCT AAT AGC GAG 



574 



Arg Ser Ser Val His Asp Pro Asn Ser Glu 



175 



180 



TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 



604 



Tyr Met Phe Met Ala Ala Val Asn Thr Asn 



185 



190 



AAA AAG TCC AGA CTT GCA GGT ATG ACC TCA 



634 



Lys Lys Ser Arg Leu Ala Gly Met Thr Ser 



195 



200 



TAA 



637 



TCTGGAACAC GGGAACCCAT GGAGGAACTA CACTGTCTAG TTCCCCTGAA 687 
ACTTGAATGG AGAAAGTCTT CTATTTTCTG GACCACAGGG CATCTGACTT 737 
GATTAACTAC TGATACCTCC TTTTGGKGTT TTGTTTGTCT GGATCAGTGA 787 
CTATCAGTCA CTCGGAATTT CAGCAGACTG CCCTGGGTTT GCTGAGTCCT 837 
TTTAAGGCAA ACCCCTTCTT ATAGAAGACC CGGCTCATAT GTATTCAACA 887 
AACAGACCTC ACTGGGATAC AATCCCCTCT TTCTGCGCCT GCTTCTAGCT 937 
ATGCACCGGC CAGCAAGACA AACATATCTC CAGCATTTTT ACAAAAATGC 987 
CAGGGTATGA ATCTGTAAAG TACACAGGCA GCCATTGACC ACCGTCTGTC 1037 
CTCGTTTTTT CAGATTCTAT TTTTTTCCAT AGAGATCAGC ATTCCTTCTA 1087 
GAATCAGACA GTAGAGGGAG ATGCTTCACA ACAGAAGCTC TTATGTTTCT 1137 
GAGATGTTGA TGAATTCATG CTTTAGTACC ACCATGTTCT CTAACAACTT 1187 
CTATATTCCA GCTGATCACT GCTTCAGGGC TTAGATGCCT GCTTTTGCCT 1237 
TCAAGTCTCC CCTTAAAGAT ACTCCCACAG GTCTACTTGG TGGCCTGCAG 1287 
CCACTCTGAA TAGGAAGTTT GGTCTACAAT TTCCCCCCTC TGCTGCTCAA 1337 
AAAAAAAAAT TAGTAGATAT GATTTTCCCA TATTCTCCCT GCCAAAGTAA 1387 
TTTTTTCCAG CAAAGACATC TAAATTCAGT TAATATGGTT TACTGTGTTG 1437 
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ATATTAGTGG CAGTAAACAT TTCTCAGAAT CAAAAGCAAA TTAATTTTGC 1487 
GGTGGTGTTT TTCTACCATT ATCTTGGGTT TCCATGGTGC TATTACTCAC 1537 
AAGTTTAGCT ATTTTTTTAT GCATCATATT AAAGTTGCAA GCAAGCAGAG 1587 
CAACCCTCGG TTAATGGGCA AACATTCTCC TGGGGTAGAA TGAATTGTCT 1637 
ATTTAGCCCG AAAACTGCAG TTTCTGTGGG TGGCTGCCAG ACTACAGCCG 1687 
TGCTTTGCTC TGGCTTTGAC AGGTTGAAAT AGYCCCCATG ASCSTGGAAC 1737 
AGWACTCCAG ACTGTGCTGG AGTCCCAAAG TTAGGAGGGC CATGGAGCCT 1787 
GGGACAGGCT GCTGCTTTGG TCTTTAGGAT CTAGGAARAA TTACAGAGGG 1837 
GCCAAGACAG AGTTCCCTCC CCTAGAAACT GTGCAGCCTG GAAGTCAGCC 1887 
CTGGCACTTT AAGATAGCCT TCTTTAGAAC ATGAGTTAGT TGGTAGTATT 1937 
CTGACGTGTA AACAGCCTAT KGTTGCTCGG AGCTGGACCA TTTTCTCCAC 1987 
TTCCCTGTCT GCATGCCTAA GACTTCTAGA GCAGCCAACG TATATGCAAC 2037 
ATTAAAGAAA AAAAAAAAAA AAAAAAAAAA AAAAA 2072 

: 5 

WlW(DM.g : 603 

w.n(Dm : mm 

mmomm : cdna to brna 

mm 

: (mouse) 

<8Wl&m?t^ : CDS 
i££ (4S : 1 . . 603 

K3J : 
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ATG AAG CCG TAC TTC TGC CAT GTC TTT GTC 30 
Met Lys Pro Tyr Phe Cys His Val Phe Val 
1 5 10 

TTC TGC TTC CTA ATC AGA CTT TTA ACA GGA 60 
Phe Cys Phe Leu He Arg Leu Leu Thr Gly 
15 20 
GAA ATC AAT GGC TCG GCC GAT CAT AGG ATG 90 
Glu lie Asn Gly Ser Ala Asp His Arg Met 
25 30 
TTT TCA TTT CAC AAT GGA GGT GTA CAG ATT 120 
Phe Ser Phe His Asn Gly Gly Val Gin lie 
35 40 
TCT TGT AAA TAC CCT GAG ACT GTC CAG CAG 150 
Ser Cys Lys Tyr Pro Glu Thr Val Gin Gin 
45 50 
TTA AAA ATG CGA TTG TTC AGA GAG AGA GAA 180 
Leu Lys Met Arg Leu Phe Arg Glu Arg Glu 
55 60 
GTC CTC TGC GAA CTC ACC AAG ACC AAG GGA 210 
Val Leu Cys Glu Leu Thr Lys Thr Lys Gly 
65 70 
AGC GGA AAT GCG GTG TCC ATC AAG AAT CCA 240 
Ser Gly Asn Ala Val Ser He Lys Asn Pro 
75 80 
ATG CTC TGT CTA TAT CAT CTG TCA AAC AAC 270 
Met Leu Cys Leu Tyr His Leu Ser Asn Asn 
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300 



360 



390 



85 go 
AGC GTC TCT TTT TTC CTA AAC AAC CCA GAC 
Ser Val Ser Phe Phe Leu Asn Asn Pro Asp 
95 100 
AGC TCC CAG GGA AGC TAT TAC TTC TGC AGC 330 
Ser Ser Gin Gly Ser Tyr Tyr Phe Cys Ser 
105 no 
CTG TCC ATT TTT GAC CCA CCT CCT TTT CAA 
Leu Ser He Phe Asp Pro Pro Pro Phe Gin 
115 120 
GAA AGG AAC CTT AGT GGA GGA TAT TTG CAT 
Glu Arg Asn Leu Ser Gly Gly Tyr Leu His 
125 130 
ATT TAT GAA TCC CAG CTC TGC TGC CAG CTG 420 
He Tyr Glu Ser Gin Leu Cys Cys Gin Leu 
135 140 
AAG CTC TGG CTA CCC GTA GGG TTG CCA GCT 450 
Lys Leu Trp Leu Pro Val Gly Leu Pro Ala 
145 150 
TTC GTT GTG GTA CTC CTT TTT GGA TGC ATA 480 
Phe Val Val Val Leu Leu Phe Gly Cys He 
155 160 
CTT ATC ATC TGG TTT TCA AAA AAG AAA TAC 510 
Leu He He Trp Phe Ser Lys Lys Lys Tyr 
165 170 
GGA TCC AGT GTG CAT GAC CCT AAT AGT GAA 540 
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Gly Ser Ser Val His Asp Pro Asn Ser Glu 



175 



180 



TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 
Tyr Met Phe Met Ala Ala Val Asn Thr Asn 



570 



185 



190 



AAA AAG TCT AGA CTT GCA GGT GTG ACC TCA 
Lys Lys Ser Arg Leu Ala Gly Val Thr Ser 



600 



195 



200 



TAA 



603 



§mm^ .• 6 

Kyy<aft£ : 836 

mwvm : mm 

mw<Dmm : m<omm (3 1 m^mmm^tsmk) 
mm 

: 7 v Y (rat) 

&m*mtn^ : cos 

#&&B :35 .. 685 
HB^U : 

CTGGAGGGGA AGAGTGCAGC TGTTCCTGGC AGAC 
ATG AAG CCC TAC TTC TCG TGC GTC TTT GTC 
Met Lys Pro Tyr Phe Ser Cys Val Phe Val 
1 5 io 
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TTC TGC TTC CTA ATC AAA CTT TTA ACA GGA 94 
Phe Cys Phe Leu He Lys Leu Leu The Gly 
15 20 
GAA CTC AAT GAC TTG GCC AAT CAC AGG ATG 124 
Glu Leu Asn Asp Leu Ala Asn His Arg Met 
25 30 
TTT TCG TTT CAC GAT GGA GGT GTA CAG ATT 154 
Phe Ser Phe His Asp Gly Gly Val Gin He 
35 40 
TCT TGT AAC TAC CCT GAG ACT GTC CAG CAG 184 
Ser Cys Asn Tyr Pro Glu Thr Val Gin Gin 
45 50 
TTA AAA ATG CAG TTG TTC AAA GAC AGA GAA 214 
Leu Lys Met Gin Leu Phe Lys Asp Arg Glu 
55 60 
GTC CTC TGC GAC CTC ACC AAG ACC AAG GGA 244 
Val Leu Cys Asp Leu Thr Lys Thr Lys Gly 
65 70 
AGC GGA AAC ACC GTG TCC ATC AAG AAT CCG 274 
Ser Gly Asn Thr Val Ser He Lys Asn Pro 
75 80 
ATG TCC TGT CCA TAT CAG CTG TCC AAC AAC 304 
Met Ser Cys Pro Tyr Gin Leu Ser Asn Asn 
85 90 
AGT GTC TCT TTT TTC CTA GAC AAC GCA GAC 334 
Ser Val Ser Phe Phe Leu Asp Asn Ala Asp 
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95 100 
AGC TCC CAG GGC AGC TAC TTT TTA TGC AGC 364 
Ser Ser Gin Gly Ser Tyr Phe Leu Cys Ser 
105 no 
CTG TCG ATT TTC GAC CCA CCC CCT TTT CAA 394 
Leu Ser He Phe Asp Pro Pro Pro Phe Gin 
115 120 
GAA AAG AAC CTT AGT GGA GGA TAT TTG CTT 424 
Glu Lys Asn Leu Ser Gly Gly Tyr Leu Leu 
125 130 
ATT TAT GAA TCC CAG CTT TGT TGC CAG CTG 454 
He Tyr Glu Ser Gin Leu Cys Cys Gin Leu 
135 140 
AAG CTT TGG TTA CCC GTA GGG TGT GCA GCT 484 
Lys Leu Trp Leu Pro Val Gly Cys Ala Ala 
145 150 
TTT GTG GCA GCG CTC CTT TTT GGA TGC ATA 514 
Phe Val Ala Ala Leu Leu Phe Gly Cys He 
155 160 
TTT ATC GTC TGG TTT GCA AAA AAG AAG TAC 544 
Phe He Val Trp Phe Ala Lys Lys Lys Tyr 
165 170 
AGA TCC AGT GTG CAC GAC CCT AAT AGC GAG 574 
Arg Ser Ser Val His Asp Pro Asn Ser Glu 
175 180 
TAC ATG TTC ATG GCG GCA GTC AAC ACA AAC 604 
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Tyr Met Phe Met Ala Ala Val Asn Thr Asn 
185 190 
AAA AAG TCC AGA CTT GCA GGT ACA GCA CCC 634 
Lys Lys Ser Arg Leu Ala Gly Thr Ala Pro 

195 200 
CTT AGG GCT TTG GGG AGA GGA GAA CAC TCT 664 
Leu Arg Ala Leu Gly Arg Gly Glu His Ser 

205 210 
TCA TGT GAA GAC CGG AAT TAA 685 
Ser Cys Gin Asp Arg Asn 

215 

TTTGTTTATT TCTATTTTAA AAGAAAGACA TTTTTTCCCC TAAAGATAAT 735 
TTTTGTATTT TTATGTGAAA GTCTGAATCT TCATTTTAAC TCGACTTATA 785 
TACTCTGTGG TATATTAAAA ATAATGTTTG TGAAAAAAAA AAAAAAAAAA 835 
A 836 



i3jaj#^ : 7 

: 27 

w.W(Dm : mm 

mwcDm® : mv>m® (^dna) 

: primer bind 
: 1 . . 27 

BB^U : 
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CTGCTCGAGA TGAAGCCCTA CTTCTCG 

Mfm^ : 8 
IB?»J©:S£ : 32 

mn<om : **& 

Eaioas : moimm (mna) 

E5>JO«ft 

$3Mj|££^f fB^- : primer bind 
: 1 . . 32 

IB?'J : 

ACCCTACGGG TAACGGATCC TTCAGCTGGC AA 

IB#l#*f : 9 
IB^JCDS^ : 30 
IByiJ©^ : W@L 

: fbQttgft (£fifcDNA) 

#«*&-*-B^ : primer bind 
: 1 . . 30 

#$£&£U££& : E 
IB5IJ : 

TAACTGTTTC TCGAGAACAT GAAGTCAGGC 
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ibei*^ : 10 

%ffl<D%£ : 30 

%m<nm : mm 

EMtowrn : matum (^dna) 

^Wl^^Ttd,^ : primer bind 
#£ttS : 1 . . 30 

BB*J : 

ATCCTATGGG TAACGGATCC TTCAGCTGGC 
: 11 

le^J©^^ : 35 

imam : an 

aa^ucM^ : mom® (^dna) 

^raft^fSB^ : primer bind 

: 1 35 
f*»ft&5£Lfc#i£ :E 

CGTGATATTG CTGAAGAGCT TGGCGGCGAA TGGGC 

SB?'J#^ : 12 
E81©ft£ : 34 
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mmvmm : f&yomm (^dna) 

: primer bind 
££<4g : 1 . . 34 

am : 

CATTCAAGTT TCAGGGAACT AGTCCATGCG TTTC 
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(a) 'M<t««M^ hyx> (mitogen) T?3W«bfey>^» 
mn%&TZ ; 

(b) SlflISM0^fcKtott£wr5ifcttH\ hyx>t«lfc'J> 

(c) a«M^ts^t4^^-r5tt{*{i, cD3fcgjfctt*wf saw* 

(d) «^^^Phe-Asp-Pro-Pro-Pro-PheT^t>^n-5gI5^Z^ ygE^s 
3 ; RTf 

( e ) Iffllfirt** t Tyr-Met-Phe-MetT*i3 * ft 5 gfi^T' * y igiBjaj *M f 5 . 

3 . u ^.r^ k^s eaim 1 £gBfft®ig£B$ifr e> & a d n ac* h; > 

4. tt^U^r^Ktf, iS«l»92K:B«©7'$^Bi!JU4:6 0Xa±offintt 

6 . mmn 1 Tbwmxm 5 ©^rftfrtie*©* y k * d - k -raster, 

8. HcDNAtf, E^*^l«wffi«oigSi;jijft^t-Sifc*«FfSi:rsai* 
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i i . m&m i o fcm&(D^>7*-tf&\gtit Z fc>g$zfefa o 

1 3 . if mw i ^rsn^i 5 ©^-rn^tziBie©^ •> h-wm^^ 

1 5 . mmm i 3£tz&mmM i 4 eta®©* y k^^u- K-rsite 

1 6. mmm iTbmm^msm^-rtn^izmm^^^r^- h-^mm^m^^ 

18. 4CI3«fflsJ<U^r^|«BfM-SU<ttai*jai 7 £13$©*^ 

Ko^nry xig) <omm®&nnm$iiz&fcnm&<D-®£ii>e>ttz 

20. M^D7iJ>^ I gG"C*>&z£*ttmtTZm*mi 9 CZgBCecDjik 
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2 1 . IgGCt>S?«l C2 M-r>ai|cC3 M-f> 

fr&&3c:fc*ft»fct-aM#JHl 9 £ fate >J ^r* Ko 

2 2. tt#>j^r*Ka» x B««2t:B«*ii*T5>'MB5!l*#r*k hft 
*©#y^7*KT**cfc*lMRfc*s MS* 1 9 7}£M*a 2lo^fft* 

2 3. M$gl 9^M»««2 2(D^ttii^izmm(Dm^^^y^^^x)l 

24. it^Ji2 2£ffitt©»£#y^:r^Kj&»$;*;u7-f «t oe^ur 

2 5. »^2 2fcE«OB^»J^r^K«L<tt«|*JI2 4fclB«©sh^ 
2 6. ttBMttJ*«i*<, SaAftMSfcttTU^mf-ttftiio^Sfcttttft 

27. i 5 oi^nfrtsa©^? >j ^r?- ^ m*jsi3^l 
< mmm i 4 tea*©* y KWtfs&tta* u * mmzti 

2 9. iBW«2(cEtt$nS7 , ^>'ME5>j4^t-53i«U^rf-K, H^JI14 

3 o. si^JiiTbsn^Jiso^-rn^tciats©^ 1 ;^^ Kafctttt^u^r 

* K ic J: D Mffc;* ft 3 ttMSMfl^fcfij&te 3 ;i/in;#T*;& o 
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SKSFft« FERM BP-5707T?SSSJ£ftS>W:7'; F-TtflStS^y^n-t 

3 1 . IIaJcJI 1 TSSII^JI 5 ©Hl*ii:iptzg3tt©# »J ^7*^ h* gcfctt^tf \) ^7 
* Viz*. Oi^^tiSim^cs^s^tS^y^D-tyWt-fe^ 

FERM BP-5708T-MJ3iJ£ft£yW P-v^tSty^D-^ 

- T* & % ^ y * d - * ;b Jftfl: s fz It © -g|5 . 

3 2. sfAlcJl2 9(313^©^ J *B-i-)ltrifc£tzl*Z(D-%l£m¥mzpr®£ 

33. esxffifiKtt^ &&&&&&£tzi*7\s)\,¥-&mm<Dfem£tzizmm 

3 4. 8t$£2 8 ftMlf^Jf 3 1 CD^-fiijfcfclffi*©^ * p— 

3 5 . si^ll 1 lz$2ffi<Z># V ^73- K£zi — Kt5*fif-C*oT, 1 

IS637fcBtt£n3**E*l*£tr7'.y h MCDiHg^^ v£*©rt£t£jt£^ 

3 6 . m&m i izmm<D# u otiwum 5 izmmtftizmfc^iz 
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